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kiclt lilgher than tlicy are used to and miss their targets. Witli a little 
practice* however, they will regain their accuracy, 
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Tn this book you will find all the information about fleadbilily traiB- 
ing you may need for your sport. 

My 111 SI booii on tliis subject, piibliahed in 1985, was a great suc- 
cess. Several readers wroLt^ me about the gains they had rciadt; 
I hanks to my instru<:lion Tlicrcwere readers, though, wiio huddif- 
ji( Lilty underslandin^^ these insfnietions bceaur^t; of thdr prceon- 
t:eptions abouL training. OUicr^^ alter initial rapid f^aiiis reached a 
letrel Wdlsliort of their goai (and [ht=ir isotcntiaJJ and could not pro- 
gliness ^ixy^liirfhex; Using the feedback from all tlicsc readers, in t his, 
idie i&HirQiadl^^ I have completely reorganized \ hc i>ook and re- 
m^itea parts toiiiatettcrraimore understandabJc aiid more iiiiur- 

Mj^llld^aft^ papers on flexibmiy 

tteaiim^l^^ luintiiaft iiscd to be ceOled^iniM IJtolii Amei> 
im and the JSorbcamiEiiiiM c«uiitil(^ td Burope) , yoti lidll notice 

tliati BOQiietm^ vm ^^kmxt^mmisL^nng aimit this subject 
Ote* Iteies immmi^ fdiii^^Eig 

the meaning ynu aie ixsail tft. #0 be^tiid& t ttiytiM^ m^^^^ 

eomplete^ dH^moi iat^^mi <if pb^B^ education Mid spoi^ 
terms I uoe are a4fincttrand^tfid£i#the l^^ 

bloc's phfai£^ educedliHEi and i^m^tis^ms^^e^m^ 

With the ooUapsc of the Soviet Union, the tern East bUsciB t&^^ 
assumii^ a status of quaint antiquity. It waa used to refer t&1iiefta'> 
tions of Eastern Europe that had been uswflllngly absorbed by Hie 

U»S»S*R. For decades these nations— especially Poland, East 
Germany^ Hungary, and Rumania — dominated Olympic and other 
International athletic contests far beyond what one might eaqptict 
bafitHi on size and resources. The dlffefejiee lay in their cdmnoci 
use of advaisiced methods of todningp 

Tlie Mcthixlolo^ of RE. and Sports is ihe central subject in unl- 
vt rsity coiirsf s Inr ( oiu hes and RE, tcachera there. It ts a body of 
kiK>wlc fli^<' lhal iiialu's nil Uic dillereiK ^^ between success and fail- 
ure ill Jevclopiiii^ nnilcdc skillH and abilities, or simply in [^ettiiij^ re- 
Bults from onv's rxvvciscf^. \n tk^scribing the methods of stretching, 
1 hriVf jL^lveii as iiuu h inlbrmal ion ahont the correet ways ol'workint^ 
nnl jiH posslljlr witlicuil makin^^ Ihisbook a complete iTianualon the 
uirih(Kl(»l!!|.!;V tfC pliysk^il oclnc-acion i^iid sports [mining. To do i,o 
wcniki 6n-fckr Ehjs lunik uitwli l[|y and would diipllciUe inftjrmation 
coiitsihird hi Srit iu r lif Spfiris 'i'ntuushi: fUnv to Pian and C(j!iirol 
Trniiiiiuf jitf l\nk Pcijbrmancc, aaothcr W£jrk available througli 
Sliidk^ij E'ublbhlng, 
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Introduetinii 
Getting the Mast Out of This Book 



The eaa^^ee of ilesiblll^ talniog preamted tm Ik^ ha^ W^M^ 
ipiultaneous development of ite^3g& luad ftesdbJUty* woiiElng with 

The mdtiiad of aoooxopllaliliig Hme goalo lie suiDmM tt^ la 
a single paragraph: Tense ymsr muscles prior to rdaxlng and 
stretching them* and tense them eveiy time when you want to la- 
crease your range of motion during a stretch* To simultaneous^ 
develop strength and flexibility, tense your muscles while they 
ri]lly Rl^refched. As your strength in stretched positions increases, 
so does yt>uF range of motion and your abiUty to use Snrreasfnmy 
jjf'calcr raiiE^c oT motion vvilhout a warm -up. To develop Qie ability 
ki instcinlant^ously show full ilexibility in ciyii;-imic^ movenicntR. do 
dynamic stretches [such as arm or Irg ?i wings) ibr a few minutes 
twice every day. Th^it is all The tost arc details, but these details 
m:tkc all tlic diflerunt e t^etween effective (raining aJOd iruiUess 
drudgeiy* That is wliat the rest of this book i!^ about. 

Uxm to UM tliiA bo^ 

'J 1 1 liook givcis y(ju all the information you need to accomplish tiie 
iiia.xiiiiiiiti lle>:ibillEy permitted by the bont^ s(ruf ture of your Joints 
and by Qicir iigciinertts. You will br ;il>Et^ in cit.splay your Increased 
ilexlblUty Wtthoul nny warm-up in boLii dyniiinie uiovemeiitii ^ucii 
as kicks and In stalU: positions such as splits. 

Read chapter I, "FlcxibiUly in Sports." for fundamental informa- 
tion about the kinds of flexibility. Think of ft as the basic dcilnltions 
you need lo know. In addition you wUl find kry pE tm ipies regarding 
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injury prevemion iinrJ stjme cautions about possible causes of dif- 
ficulties you may encounter 

Tbu will find many exercises here, but you need only a few of them 
to gain all the flexibiliiy you need for your sport. Which exercises 
yoii need depends mainly on your sport and on your personal char- 
acteristics. 

If you are a gymnast you need all types of flcxflslilty, so you vrill se- 
lect needed exercises from chapters 3 (*I>yiiamlc Stretching, 4 
("StaUc Acttve Stretching"), 5 riaometrlc Streteblii^l, and 6 
ta3^ StiietGi^^ 

ingl, 5 risoEDe^tile Strd)ciililg1,^a^ 6 f^Rfilaml Stre^:liin^. 

tf ^ a swIiDDier or tiiic^^ alhlde you will select ex- 
'€fmm. fetnu die^>ters 3 TDynaniic StretdidiB^}, ^ Psoose^ 

If you are a trostter Kkeoo-Ro^ free-style, judo, sambo» or 
Otli^, you wilt need exranclses mainly from chapters 5 ("Isometric 
Stretching") and 6 ("Relaxed Stretching"!. If your technique calls for 
great dynamic fkadbdity of the l^s, such as the inner thigh rip of 
JudO 'ipd otta^ styles of jackel wrestling, you will also need ope or 
more csmdses fcom chapter 3 VD^mmkc Stretchtog^. 

No matter what sport you participate in, you should read chapter 
2, ' How to Stretch," It tells when io do which exercises and how to 
arrange them in any single worKout Chapter 7, "Sample Workout 
Plans." shows how to apply the priiiciplcs ol arrangirTig the exercises 
in prcLctice, Ttie?^e examples ixrc not tor slavish imitation but to illus- 
trate a rational selection and flow ol exercises. 

Chapters. "All the Whys of Stretching." will give you a full under- 
standing of this method of tlcxJbility training. Knowing the theory, 
why the exercises are to be done in some particular vtay and what 
their effect is on the body, helps with designing Lraining programs. 

Chapter 9 of the book, "Questions and Answers on Stretching," 
consists of typical ^ijueslions on flexibility training from athlete H 
you read the whole hook you will knofw answers to nearfy all thi^^ 
questions, in which case the content of tbls I!t£i|ilerwill 8^^ pfl" 
marily for your amusenaent. 



1. FlezibiUty in Sports 



There are six kinds of flexibility, with t lassffieaiioii depctuNrii^ (jm 
the character of the muscles' action und on Ihc presence or abyent:e 
of an external force thjit aids moving Lti rough Lht' range of motion 
{jr arisi lining and nickintairiiiig a stretched posUiun (Tunianyan and 
Kliciralsidis 1998J. These six kinds stq: 

• dynanif c active ftextbUfl^r (Oi% usliig tlie mt^des of the moving 
body part); 

much eKtenial ai»lstaiice as ne^kd to reach tfie pednless Ifmitdf 

« dynamte passtvefiedbflll^OTier the i^jfolllt'esi^^ up to pain 
tolerance (ustiigNaji t^t^^il^ aas^^ needed to mact 
the idfijetaudl lioiltMiiiS^^ WP^^^ofm^^m^i 

• #a^ai^lf«fla^ the miJ^cM Qflliestretehfid 
bo«jtf fOFt to hoM a stnMied poaitto 

• static passive flexihilily below the pain threshold (using as muc^ 
external assistance as needed to reach the palnli»^ fnjj^fiwiTii 
stretch); anid 

• static passive flexibiiity up to pain tolerance (using as much ex- 
ter Ti n 1 n sst s t a nee as needed to reach the manima] stretch permit'^ 
ted by pain tolermnce). 

iVfU^ tit ally jsj leaking, however, in I raining piat (ice usually liiree 
kitids of llcxtbllily are delilx'ratcty deveioped — dynamic active, 
sUiUc active, and ataLic passive (below tlie pain Uneshold). 
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1, FX^EXlBILilT IN SPORTS 



Dynamic aciive Jlejdbmty. This Is the abiJiLy to perform dynamic 
movements within a full range of rnution in the joitits, Tt is best de- 
veloped by dynainfc stretching. This kind of OexitnliLy depends on 
the ability to combine relaxation of Qie extended muscles with con- 
traction of the moving muscles. 




Stxitic active JlexibiliLLf. This is the iibility to assume and maintain 
extended positions usin^^ only 11 ic toiision of the agonists and syner- 
gists while ilie antagonists arc being sLrt tc hrd. One txainple is lifting 
the leg Eind kf^eping it high wtthouL £uiy supjxjL t. An athletes static ac- 
tive tlexIbiiiLy depends on Hie adilele s static passive Qexibility and on 
the static straiigyi of the muscle that stabUis&e the position. 




Elxamples oj static (Ajciwejlexibiiily 

Staiic passive flexibiliiLj ThiH is the ability to aasume m tt M iip'^ 
tain exi ended positions using your weight (splits), orustilgatienilli 
not t omiiig from the stretched limbs, such as lifting and li^#ilg a 
leg with your arm or by oth«" eacterilid jxysssoB* 




Elxmnpies oj static paaaiijejlexibiiiiy 
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[^a^^riive llexibility usually ejccecdfl active (i^laUL mid dynamic) 
flexibility in the same Joint* The greater this difference » the greater 
the flexibility reserve and the greater the posalbllity of Increasing 

tiatDlx^ as ws^im^exSt^fy ftBps^j^^ Siding static stzcttiiing alone 
does not guarantee an fils@i?^Be o(f «^^ffiitiile#e9^^ pi'oportlalisa 
M1^1m:re&aG of static ff^stibfUty (Matveyev IMatveev] 1^1}. 

lihe prbiid^es nf il^bUfly are tlie In ilt ^^#1$. 

Only ^ r^iuired ievd of a gfven kind of fleadhfllbf imriea fi^om d{K^ 
to sport* 

The MsafSa/IXIty of an attilete is sufflctently develi^jed when the 
masciiml f«a£h of motlm06me9^wt mxmif^ the reach required in 
competition, Hite dHOereiice betweim;iati flexibility and the 

needs of the aport Is called *the flexibillly reserve* or 'tenslUty re- 
serve/ It aUowB the athlete to do techn^es Mthoiil j^ccesslve ten- 
sion and prevents Injury. Achieving the maxlimilii speed In an 
concise J» Impossible at your eidmiie J^fliP®^ of mcfttan* i.e** ytAa^ 
you hficve no **fl«3db(ll% i^serve/ 

The training of flexJblllty, as well as of any other motor ability* 
should proceed in form from general to sport- specific — reflecthig 
the needs of partfcular imports, Tn rhnnsfnc stretches, you should 
examine ytnir iict tls ;incJ the requireintfriLs ol your acLiviLy. For ex- 
ample. If you are a hurdler, you need mostly a dynamic flexibility of 
hips, trunk, and shoulders. To IntTease your range ofmotion^ you 
need to do dyriaiiilc leg raises an all (.iiT ootions, bends and twists of 
the tnink. and arm swings. You ran pt i leel your technique by do- 
fn^^ various dynamic exercises constslingol vvalkin^^ or running over 
the hurdles. The hurdlers sE.reLtrh. a sLalit: exertriKe, does not fit into 
your workout because it strains your knee by twisting it. Simple 
front and side spliJs are belJer for stretching your legs. The expla- 
nation that In tile hurdler's stretch your position resembles the one 
assumed while passing the hurdle is pointless. You traiLiiai learn 
dynamic skills by usiiiE^ static exercises, and vice versa, Tlie tech- 
nique ol running over the hurdieii is better developed in mo lion. 

lii karate or Idckboxlng, punches. blowB> and kicks should hit 
their targets with maximum speed. Some taigets require nearly' 
fully stretched musdes of the hlttlug limb {In the case of kicks* also 
of the supporting leg). Your nervous system has a way of making 
sure that a stretch, particularly a sudden one, does not end 
abrupt^, causing a muscle tear. But a gradual slowing down before 
the moment of contact will spoil the impact, therefore* you have to 
tmln your nervous ^tem so you can hBvt ma^dmal speed at the 
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moment of contact even 11 il t lose Lo the maximal reach of motion 
ill Lhi^ iiiovenienu In the case of kicks, you can learn this skill by 
using your hand as a taiiget for them. Centos in your biBln that 
regulate coordination and rapM mcnremente Jmow about ^ Jn^uL 
They know wher« It is and that It can stop the kick, so Hfi^ieg docs 
not have to be slowed down g^uaUy^ to prevent ovapsjteeti&tdiagp 

Ejttimpki oj exercises developing ihe nhiUtjj to kick wUli maxmmm 
speed ai ihe raises of motipn requki^d biJigliUng 

You must first d envelop the ability to mov€ your Utiibs with mod- 
erate speed within m full range of motion in joints in order to do 
these specific kickini^ drills. You slioultf start at a lower height to 
avoid injury irom any sudden contrai-[ inii of rapidly stretched mus- 
cles. You can use this exercise only iu a wai m-up because of the 
limited variety of kicks Uiat you can practice this way» 

lighters relying on high kicks as tiieir ocmibat techniques sliould 
spend a few minutes In the moriiJngonthe dynainlc strdi^ing of th^ 
Ic;^. Starting slowly, they should gradually raise the legs bil^iei: Later 
they should increase the speed of their movements, p^faaps evm us^ 
mg die prevlDusly desdlbed "hand-kkifctngr diilL Ptatttealexpeiteice 
(North Korean, Soviet bloc's commando units) sliowB tl^ doing ^ 
actual condsat Idcks in this nu30ili]^ 
to do ihjEon Eater ini ^ withoiita Mniiriip^ 

%estlera (Ineesl^e, GT&:iO'^imm3i, fixS0* and others] need espe- 
cially great static strength in esdx^eme ranges of motlcm to get out of 
J^ds and locks. They wlU best devekip this strength by Isometric 
ilietchliig srid Miiig 
appropriate paUis, 

Gymn^ts and acrobats must display a high degree of develop- 
ment of all kinds of flexibility, with greater emphasis on static active 
flexibliity E han in any other sports Training for and displaying static 
active nexiblllly reqi i ires gpi^ stip^^pgtti in the trunjbt piiMiCl^^J^^ 
dally in the lower 
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HdWCT 9lici«dd Jbaiie^^l^^ long enough to alknr Hiieni to 

kan &r Jsnm?d M catdh phase of Ite rowing stmke wHiiaut 
iGXiQg 1^ li&i3tt»ar mm^ pihe ImstriD^ m #Kncl tti^ 

wttt3i 1w back pkn pteid and McNair 2000; Hci«pdl 

Swimmers should harve long hamstiliigs and ch^t musdes. 
When doing the brea^ste>ke. If you go up and ^mm to the liKfasr fn- 
sl^^d of moving just under the surface^ It means Ibatf^sur cliesi 
musd^ are too short. In the backstroke this shortness also causes 
your face to submerge when the arm enters the water* which is 
when you want to take a breath . \n the crawl, short hamstrings pull 
your feet out of the water and make your iegwork inefficient- Poor 
flexibility of ankles and toes makes a swimmer ride low fn the water, 
(Ankle flexibiliLy van bt? iinproveil by wearing' fins while doin|^ kick 
set^, and toe extensions and curls hnprpve fkiKibillty and streng|th 
ofthetoe^J 



Yon should be rarefijl in chooRins^ yovjr sti'etcheSr bowever, be- 
cause too much Elcxibility In some parts of the V>ody can l>r dviu- 
menial to yt>Lir s[X)ns pertbrmaJice orjust nnhi.iiililiy. Fay c.XiMwpk:, 
even fhon^^h swimmers need more than a nornuil ran^e ol niolton 
in the shoulderiiH their internal rctaiors' sireiches should notgo be- 
yond the irontal plane of the body to av oid daniaging the joint cap- 
sule and cartilage at the front of slioiiider joint, which would lead 
tosiiouldcr instability (BiikaiKi Ma.L^nusson 1997). Forced strelrh- 
ing — past the point where yon t i:in nifive using thp stretched mus- 
cles — can damage the capsule of tiie shoulder joint, leading to 
shoulder instability and pain (McMaster and Troup 1993; 
McMaster etaL i99S}. Female gymnasts with symptoms of muscu- 
losfeeleM dimdefs <)f the lower ba^k can touch the floor behind 
their feet hi a standing position farther than those wfHiout symp- 
toms (Klrby et al. 1981), This may be caused by having weak or 
overstretched (Inhibited by exce^tve stretching) hamstrings or 
muscles of the buttocks (lather 2D00]. Another possible cause of 
the low back discomfort, in gymnasts who can touch the Horn* very 
far behind their heels in a staniUng position, could be poor form In 
performing atretches for lumbar fleidDn, such as the toe-touching 
flb^etehes^ rounding the back when leaniiig forward. Dining audi 
stretches the spine should be kept 'strai^t''— with tts normal, 
natural curves just like when you are standing upright — so the 
tTKn'ement oocura mainly in the hip joints, Hounding the lower back 



1. FUSaBIUTY IN SPOKIS 



can overstretch its muscles aiid ligaments and cause a lifetime of 
back pain (AiLer 1996}. 

Some Olyinplc welghtllfters may need to tl^ta^ tbiB iioiiaflto iip- 
rotmding the hip and knee jotntB fbr the proper esecuttiMi df ttEts^ 
Musdes tiiEt are too relaxed atlopg length let theive^tiifb^^!^^ 
too deep oii^ le^ wtille getting under the bexbeU, llils oiall^^ 

Sii]3iid33f mnio^ ejisodiitBd tvUh dticreaaedlteadbilily. 

Sttfiiess df the cs0mm^ and AchMles tmdoia^Eihfa^m'dA^ 
^^?pgf ^tort^e laoid r^urn* during ^^vvry nmnli^ fttep, mosi^ISm 
MioU range ^Wt^i$&n of eadernal rotation in the bfp reduces the 
misibG^s'ise^ t^^^mmt^aSm m^SffO^msded fbr stabilizing the 
pelvis duiing long^llatance rtimiing (Oraib et al. 19963^ E^xcesslve 
mobility In the Joints dUraintshc? stahiMty of the l>ody. causing scat- 
tering of the forces acting on it. Hiis in turn necessitates additional 
muscular tension in movements where parts of t he body have to be 
s^iJbDbl^ to support loads (itaczek 199 1) . Such scattering of 
forcea-^or examplCt caused by an oocesslvely loose trunk at the 
moment ef taJi^eatf^-^^BduiM perSgrmanoe in Jmnpfaig (Wbo^ 

Maxtnial force production in bench press, one of Ihc events of 
powerli fling. Is positively related to the shffness of prime iriovers If 
the benrli press is done without ix rebound fWtlsoti ct al, 1994), so 
nejdbiliLy training could affect it adversely, but perfoi -maru tf in a 
bench press done witli a rebound benefits from llcxibiliiy trajning 
fWilson et al 1992). l^er for nuance sprint fa speed -strenj^th effort) 
improved when both weii^hi training and stretching were included 
with sprint training as conifXifcd to sprint training alone [Dinlimaii 
1964). At the very least Dinlin jan s experiment showed that adding 
stretching to sprint training did not lower the running speeds 

To take advantage of a rebound, the stifferthe muscles and ten- 
dons the better, provided you have the required rant^c of motion 
[Kiibo et al. 1999). if your ran^^c of motion is less than it:quired for 
full iJ.t si ization of the reboi int 1 , Lhen high stiffness does not help and 
it may t)e economical lo increase range of motion, even at the cost 
of lowering somewhat the stiffness of your involved muscles and 
tendons (Wilson et ai. 1992). 

Having muscles so short and stiff th^ limit the range of motion 
required In your spoil may cause an iontne)^liB6 injuiy (Krlvickas 
1997; Howi# li»S^, 
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Baxksm wBA DoimeUy (1996) showed that resistance exercises 
consisting of eccenMe musde actions [in which muscles tense as 
the^ iupe betng stretehed] caused Ic^ of strength at short muscle 

lapigtli^^i^^^ sug- 
gea^ thal^^iudi musdje length haft otN:!^l^tl^ p^apa due 

of ^ mtiscie and tmdoa^ or 



injui^ pfweflttkm and fleail^ii^ 



Whether hif^h or low llexibilily prevents or pi'cdibposts for juries 
In sporLa depends on the sport and on dit- athlete's favontr iv\r\U- 
ntqtaes. In some sports, ptKir Hexibility in some movements may 
cause overuse injuries, while in others, a less thtin average Hexibil- 
ity Improves performance. Here is wliat Gleim and McHiigii (1997J 
say. 

'*ItlsptJssii>le tluit flexibility patterns which represent lisk factor 
foa' one sport m^y not do so lor another. , , No clear relation i^hip can 
be described between Qexlblllty and injiuy Llmt is appiieable to all 
sports and levels of play. While increased flexibility is imporLai ii lor 
performance in ^me sports that rely on extremes of motion for 
movcnmt de<^ieased flexibility taa^ actual^ Increase economy of 
movement in sports which use only the midportioii of range of 
movanent" [Glelm and McHu^ 1997)* 



Most muscle strains 'are believed to occur during eccentric 
jcoEKtziGWtioais, which <w cause dama^ wAliln HiOXiDal 
range of motion. . . . If ia|uDie8 jj^ugl^^^^^ 
img& 0[ motion, why would an tucres^sed rac^e of motlcai pre- { 
vent Injurl*^?" (Shrier 2000), 



A ntijscle does not have to be maximally stretched to be torn. 
Mli scI l^ 1 i-a t s nrr the l ost iU of a special combination of a Stretch and 
a cnnh'action at the samr lime (Garrett 1996). and neither the 
si rclch n(>r llie conlractlon lias to bo iiisixiirtLd, Sometiines the con- 
I r.irl ii III is; really a spasiiu r<.?suUi]itl from ;i rhmnlr weakness of the 
uiiisrh.-. rivfji Ihr iiiosi Hexihlr iiililcU' rrm dt'ivclop an overuse in- 
jury thai mariiEcsIs its<'ll as a mi lsi-L' >asi]]. If the athlete eontin- 
ueslo I'xt'rrisi' wl( ti a miisrlc s[);isin. i'vt.'i tlnatly a stroiu^ [rnsion of 
thf afire Ird rimsck' aiiiy (^hhI {jtU'i3 dijes| iviii 11, Si 3 ycni st-r that 
gl cat Uc^tihilliy alojie will Jiut p reveal injuriiis. Actually, cxcuiWilve 
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L FLEXBHiTY DNf SPORTS 



development of flexibility leads to irreversible deformation of the 
joints, which distorts postiure and adversely affects performanice 
(Majtir^^ [Matv^ev] 198 1) . f^^cBmple, repeated fbrc^Ul hyperex- 

Ira^dk^loay daoiage v«3^^ 
ii In baati^AE atid laxity ^eno^ 

bmneretl Joint predisposes the Jdnt for injuria^ ^leisig et aL 1995; 
Itia^astec" «t el. 19BS; Pappas et ai 



Low bai^ may reaiuit ttom laxitf of jc^nt^ Uml 
ttiose gf tlie baidE— lasc Ugammils of anMe aod kpee Joitits kk- 
cxtease risk of low back poin (Sadler «t al. ISSS}. 1^ can 

cK>mpeiJ;sate for lax ligaments hy strengthening the muscles 
crossing a gtven joint (Krivickas 1997; Zelisko et aJ. 1982]. 



There are four main causes of injuries: great differences in 
strength between two opposln^^ muscle groups: strength and llexi- 
biiity imbaiances between the same iiiustrle groups on both sides of 
tJie body; a diilerence of latigabillty (nuiscle endurance) be (ween 
the limbs; and imbaiances in aeUvily of muscles (Burketl 1970; 
Knapik et aL 1991; Murphy 1991; Orchard et al, 1997; McMaster 
et aL 1991: Rudy 1987; Tyler et al. 2001 J According to Murphy 
(1 99 1 J iinbaliinoes Iti activity are more likely lo cause an injii^y than 
imbalances in strength. 



Differences in strength of the same muscle groups on both I 
I sides of the body, when measured at a given vek>cily, should | 
not exceed 10 percent (Felrii^ and Derschetd 19SSf« 



Mofe specific inlbrmitttctti oti the proper ratios of strengUi among 

Unbalanced flexibility. ix.> an abnormally laige range of motion 
In some movements but less thaii nomial in other movements In 
the same joint may contribute to injuries. In classical ballet wtiere 
dancers have an extraordinary range of external rotation and ab- 
duction of the hip combined With less than normal internal rotation 
and adduction, 30% of dancers complain of lateral knee paki and 
33% of anterior hip pain (Reld et al, 19S7), In nonathletlc people, a 
range of external rotation In the hips greater by more than 10 de^ 
grees than the range of internal rotation is associated with low back 
pain (Ellison et aL. 1990). So, for safety's sake^ do some stretches in 
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directions that are no I (yplcal for your sport or at least do some of 
your stretches in the full ning^^ of motion, For example, do leg 
swings &om lull adduction [across your body] i.o full eibduction or 
liinilf^til^^ rotation to full internal roLaUon. 

BalaB^qglihe flexlbHtiy of all the muscles in a Joint and improv- 
ing the 9tes!lgtli and endijr^ftac!^ of tfaeiif^^eriiQri^^ are the ^laAr 
C^ i{se09ittl0i^ i^ analysis of your 

$omL^w(immm^ jujuiy prmg^^jb 

good ie«toidft^ Ssi^^feitbBs. BUiaiQafi^^^i^tse^i^^ 

mass. Such mcmnoents may tead to teaiiis M the Blusdes of a sup- 
lidi^liigl^m Id^li^ Uke^)td$e# If italic strain 

against great eicteoial EC^Kataik^ m Bg^na^ lim ixm^ 
hody, it mpE^plead to a itiu$olt;^ii^0E^c^ easaaa^lcv ii h ai ti a fa ^ 
in stailliig a s^im 1±ije St 

if one muscle group, or musclcB of ^ Umb or one sldeof theho^ 
are more tensed than other mpusdes, you may have a nerve problem 
or misaligned bones. Ftor escample, a twisted peivis will cause oi»e 
hamstring to be more tensed than the other. Stretching overiy 
tensed museles cannot fix the cause of their abnormal tension. In 
this example, it neither realigns the pelvis nor addresses the clause 
of this misali^nmenL which can be neurological or mechanical. 
Whilr si relrhing may temporarily make you feel better, it will not re- 
move Lhc threat <if potential injury. Thia is why static st retelling be- 
fore workinfT out does not prevent Injuries, i^eaearch bears this 
out — the majority ofsturiieR show static stretches before working 
out to be riet rimcntal or of no benefit for Injury prevention (Shrter 
2000). Pre -exercise static st retelling does not prevent soreness, 
tenderness, or the force loss that follows eccentric exercise 
(Johansson el al, 1999}. 

in instances of excessive tension (excessive neural stlm illation j 
or weakness (excessive neural inhibition) caused by misaligned 
Joints or neurologkrul [problems, typit at strtmgth ( m in itij^ exercises 
will not help you eitlicr lypical strength exercises will either over- 
Stress the overly tensed muscles or will bypass the weak ones by re- 
cruiting others to do their Job. To fix such problenia you need the 
help of an oppUed idriestoto^y^ specialist who, among other modes 



I A|}j»llcd klnfHJfjhf^fy Ih ;i sflmrr of human inoveiricnl , human ftCrvK'ttLr^. ;ti]([ the 
bliM;lK:iikki»Lry uJ lUiLillluci. Kumiitpfpgii means Uie knowledcpurtjoUy muUcuiK cspcelallv 
muHlt Amctlan. And hmit nMm to tlHivst of Ok haeSf wywJbeim. ARP^ to 
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of treatment, may prescribe special ocefciseg for n^malfKing the 
teDsion of muscles. 

Ilie Jlli^l&di isl^ or any sil^mMi^ it^^iS^^ rt^st 

oi^liiniirs la^. Str^^ dtomg tbe mite phige^M muscle dmur 

^y^ll^^aaing m^^^ prqgC9i^:ei(iefashlng ali3W^-^tlier balUs- 
^ .^gMiH^O^ cause delajf^ onset muscle sorenesa, w^ich Is a 

This is a how-to-do-it book about stretching, but you needed to 
know a Utile why*to«d0^it before you got started. Now you are ready 
to b^)j3. 



putUi^tbti Knowfcdie to pracucal: mse. Appllcc; kinesiology ii^ very sped^ muade 
tciftlng, (ijalt and posture annlvfilFi. bloori and urine tftallni;. and oUkt nanJnvasivei 
fnexpensLvc dIagnosUc meilicHl^. Oncc a dCiigiiosis 13 made, therapy mi^ IndiKlfr 
hiJiujji. cratUal. and ocijreinjty manlputaUon ladju&tmcnt nf Jolni* In ihe back, neck, 
i^uJl. and In Umbsj^ myDfaadal tbcmplc^. iiiu9dc gUniuELtlJon, special exercises, as 
well as chan^ in diet. Addr»jK« of appUed ktoesloLo^sts are availablti kma the 
Ii^earxiflitioinal OoO^ of Apfdled KlnsskiiDgy, Wd) bUa htt^//www4cals.o<HD. 



2. How to Stretch 



The sti^etdil^g method ikCQ Myciu iiaive great BsxMh^ mm 
^thcnit a warm-up. Such flexlblltly is essential for iso^db^ so th^ 
dmioii&tmt&a technique immediate^ when it ts ne^ed. A lajck 
of fhfs ability indicales dther that the atretehJng method you use is 
^^iimn&ex^ ym me chsxi/eS&B^ ^tigu^ ^ both. 



Caution: In spite af having this ability you should not abuse It. It 
Is flne to do a few full range -of-motlon moves without warm-up, 
but not ma^. Take kickboodrig or karate kicks, for example- 
kicks Involve sudden twisting or bending of the trunk, so not 
warmii^ can result In back pain. Hie back Is wrapped fn deep 
layeig Oilip^Gli^ md the lax®^ and deepf^tlie M 
themoiistbm li tal^ t^^^ uplx^ame^cstt^Br 
cGilbdLiss Tcayveiy ei^^ 



Developing grt Lit HexibiliLy ia one of the tiaslesL tasks in athletic 
training. It takes little time and effort to reach an exceptional leveL 
With rational training flexibility improves from day to day (O^lln 
1971). Why then do so niany people sp^M liours weekly, year afler 
year, &t such meager results? Mim are the most commoii 
eauara of difflduHlBs in dieveloping alMetiiB i:irni4 flexibility in pai^ 
ticular. 

The tmir^ tifi^ifm^up, Dohig static stretches does not suMdenQy 
raise muscle temperature, It does not Increase blood flow throM^ 
muscle, it does lu^iipasin up Jolnls^ m prcpaxeyoa for further ef- 
fort. 

The wrong training bad. Training loads that are too great without 
enough rest cause chronic fatigue. If you begin your workout stfU 
tore after the previous one* you are asldng for an Injuiy or at least 
you hamper your ftirther pro^ness. 
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2. H^PTTO SlIiEJ!C^ 



^Science t^S^Htrts Tmiining: Horn t& fSon and Cpfilitil TrtUlr^ 

The ummg meHiods, Incorrect methods of teachtng skills may i^e* 
suit In too many repetitions of a 0vetn exercise and chronic local fa- 
tigue. Choosing methods that develop athletic abilities and skills in 
ways that Interfere with the developmenf of flexibility as well as to^ 

] a t h 1 etlc developmjeiit Is x^lfy an umbrdJa difBciity that co?^m 
aU the pit>bl£iiid. 



i^plyinf^ lilt' iiitLhodoioi^v you find advocaU^tl here in your train- 
tng T^vill prevent you from niaklnj^ any of tlie prccedln^^ mistakes, 
Thestf principles are included in the drnr npHons of stretching nicth- 
ods. If you Ibliow the instructions to tiie letter, you will not go wroiPig, 



UetbcKls of stretcliii^ 



metliad tmtsmOa^iS^ of iiidlto^ d^jiends cai jomrspeart and fhe 
^lape yi3u are Iel 

Bfnaniic stietcfaliig. Dynamic stretchlpg Invutves moving parts 
ofyom^boctyandgcasliisdferifi^ spiced of moranexiii or 

botJi, Berfmtn your exerdiMSS {far Instance , leg raises or mm. 
swh^) in sets of eight fe& twclin^ repetitions. If after a few sets ycni 
leel tlr^l— stop. Fatigue causes a dscresBe in the ampUtude of your 
movements. Do only the number of repetitions that you can do 
without diminishing your range of motion. More repetitions will 
only set the nervous regulation of the muscles' length at the level of 
these less than best repetitions and may cause you to lose some of 
your flexibility. What you repeat more times or with a greater effort 
will leave a deeper (mce in your memory! After reaching the maxi- 
mal range ol [notion in a Joint In any direction of iTiO\ 'cnK rit, you 
should not do many more repetitions oi this movement in a given 
workout. Even if you can maintain your c nrrent maximal range of 
motiqn over many repetiUons. you will ^QX an unnecessarily solid 
memory of ttie range of Oiese movements. You will then have to 
overcome these memories m order to make iuitlier progress. 
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[]^Batitl& tttf«st£^ira do not Involve stopping and holding the 
stEcix^eA pm^^m* Such holding is the feature of static active 
atr^t£hes (see iieiQci^ia pag«^ 

ft 

nanllc mn^ dt mottto ^cefflstees^* ^f^ail^ aif^led fay that term, 
iKlilch Bandy i^)pl^ HQ iCB^mmsd^^^^ mj^t ivmngtjf 

oonduile that ctpiiiiute stretehi^g^toemLt mcdeture up to k Id 
auppn^sed to da 

What is dynamic stretching supposed to do? It fumases dynamic 
active Oexibillly. Your body In motion Increases Its speed of mo^ 
mcnt, or its range, or both. These ajne. ie^ulti^ ym 
namlc ]i»tii3i3a, not In jftsitlc p[isltl^^ 

Do not confuse dynamic stretching with ballistfc stretcili|5g 
either. In ballistic stretches, you use the momentum of a fast-mov- 
ing body or a limb to forcibly and abruptly increase the range of mo- 
tion. Balltstk movement cannot be adjusted or corrected once 
started. BalEistic or bounce stretches may result in immediate as 
well as residual pain— the sympLom of ' minute Injury to soft tissue 
Involved in the stretching." which the siib.s<^qi Een1 strenuous exer* 
cises may aj^ravate "to the point of serious it iusclc damage" fLof?an 
and Egstrom 1961]. Nelson and iS^okkonen (2001) showed that 
maximal ibrcc in knee flexion declined on the average by 7,5% and 
in knee extension by S.B^h after six 15 second hallistic stretrhes— 
bohblng in a stretch — even though more tliaii 10 minutes passed 
between ballistic: stretching and slrei^gth testa. 

In dynamic stretching [as opposed to ballisiic stretching) there 
are no bobbing, bouncing, or jerky movements and the movements 
arc controlled thoroughly even iiioiigh they are quite fast. In dy- 
namic stretching the stretch in not sudden, unlike in ballisiic 
s4i«t]Ch(!ng. 

PractlcaJlyt the same dynamic stretch (lor example, a leg swing} 
can be performed with control tlirou^ the whole range of o^ove- 
ment or with no control over a substantial part of the movement 
when the stretch takes place, or as anything In between. 

Static aettrie stretching. SMIc active jir^ti^iliigf^ mov- 
ing your bocfy into a stretch and hokMng It there through the ten- 
alcm of the muscle-agonists In this movement. You may notice that 
the harder you tense the agonistic musdes the less re^stanoa you 
feel from the stretched muscles. 



0i0llon and yoyi^jstatte pa^tvi? i$a:|ge«itm 13^8: 
Boberts and WmR |iOf]#r (III seemS^ static mMve 

^mx^Mmmsm]^^ nu^of motion 

IbipaeibSKli^ Both duratfnns (5 seconds 

aet^oailai €0011^ ^ll^ the passive range of motion— 

^ivlilch exsoe^ ^ static BfMm tSBge (|«oberts and Wilson 1993J. 

Rdajceil stretdiliig fbr etatlc passive flexibility. Relaxed 
stretching involves relaxing your body Into a stretch and holding it 
there by the weight of your body or by some other external force. 
Tfalsi^rpe of stretching Is more effective than dynamic stretching for 
increasing the static passive range of motion and decreasing Oie 
amount offorce needed to hold a strctrh— ihe tension In a static po- 
sition IMcNair and Stanley 199(5; [VlcNair et aL 2001]. Relaxed 
stretches increase staiic passive range of nM>tifiia. mpre than static 
active stretches Oaudy et 

Relaxed sE retches relieve r ramps of [nerstimnlated muscles. 
Slow and lit^lU relaxed static slrcLchitit^ is iisefnl in relieving spasms 
ucfurrin^ in muHcles that are healiuij after an injury nr art^ just sore 
(deVries 1961), Stretching of sure ]riu?:ieles, however, may further 
damage them. Alter all, soreness is a .sign of muscle tissue damage 
and Smilti el at. (1993) showed tiiat stretching may cause delayed 
onset ]yinHcle soreness. So, if yon feel that a stretch may relieve 
spasms ill the sore muscles, to be safe stretch lightly— only as 
umch as it takes Lo feel relief. 



Caution; After an injury you fttionld not exercise or stretch at all 
until you have heated suflkiejiUy and you have checked it mih 
your doctor. 

For Increasing static range of motion the most effective duration 
of relaxed stretches Is 30 seconds, and the most ef fee Live iVci^uenej 
is once per day (Bandy aijd Irion 1994; Ban^^y et al. 1997), 

Isometric stretching for static passive flexibility. Using posi- 
tions similar Lcj those in static passive stretchin;j and addinL^ [he 
strong teuEiions of stretched muscles, you cars cause posicontrac - 
tive relaxations and, subsequently, increases in the stretch. ' For a 
greater efi^^t, as you rel^ Uie sLreiched muscle, you can tense its 



1 Ttteu KiEixatlw IcfkmlE^ stni^ 
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antagonists, i.e.. the musclcf:; OuU oppose it (ELnyre and Abraham 
19&6a). E^entualiy. when yon tuihievc your maximal (at (his stn^c 
of tralnlBg stretch, you hold the last tension for several suuuiRis. 
IMi&fim^S^ lil^^l^^ of the muscles in this position, Even 
Dvitibout theae lapt taisfon^, contract-relax stretch in|^ i tup roves 
yomtBnge cimMmhofh In passive and active movcnieriLs as well 
afl ydtir sll^ength Jn eoncentiie, isometric, and especially in ecceo- 

Iscmaeixle gtjtst^iid^ the totei^fiid llietBost efl^tcnt method 
of Izixsreasli^ statiis piasfve ranfe tsimmm. (Etnyre and Abraham 

l^nl^awa 1^72}, Wiimm^ f^Mlim tenslOM in this 

IS^cf strel^iJbqiii$^^ theism jsdnclplesaso&Kr 
Strang^ cxa:oises. 1^ shouM &Bsmm^^cAmt^b^$^^ b£- 
ter eserotsing, depending on your 

exercises, their intensity. JQ^iAjl Jbeiscs^ of So 
else so hard as to make your musdes sore and (Idt llPi Q^^ 
muscles strenuously. Muscle soreness is accoinpanfed "bf kii^ of 
strengthandof range of motion (Miles and Clatam 1994), so If you 
make your muscles sore often you will reduce your flexibility. Mus- 
cJe shoTtcnlng Is most pronounced 2 days alter fearfbrmlng the cje- 
ercises thai revised muscle soreness (Clarkaon et ial. 1992). It ^ a 
good idea to do isometrif stretches In strength workouts and. on 
days when recovering iVoni I hose workouts, do either static relaxed 
slreU'h( s or replace the lasi, long tension In your l^metrlc 
streLgliea t^y just holding me rctocq^mMJa^ to 

To increase staiir passive flexibilily do isometric stretches at 
least twice a week, depending on your recovery, though. Wallin et al. 
(1985) recommends isometric or contract- relax stretcliiiiit from 
three to five times a week. The best time tor isomcli k s(r( tchin|? fs 
the end of a workout— this is the Lime when i^^oTiictrte stretches are 
most cITcctive (MoUer et i\L 1 985), For mainlaitiing Elexibilily it may 
be enough to do isometric [conu act-relax) stretching once per week 
IWallln et al. 1985), Yoa will get help In sorting these varying recom- 
mendations In chapter 5. 

Doing both isometric and iiLatic active sLretchir^. you will most 
qulek^ develop static forms of flexibility. 

To develop passive mobility up to 90% of what is analoinicallv 
possible, for anMe and knee joints it usually takes up to 30 days; kiv 
Joints of the spine, up to 60 days; andforhipjolnta,lirom60to 120 
days (StanynakI and Sozanski 19d9K 
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Tuiiianyan and D/'JiMiiyim ( 1 980) in Lheir t^acarch on p^sive arid 
active forms of static flexibility showed tiiaL 

— pasr^ive sd eLchin^^. whic h Increases passive range of motion, 
caiiHt^s pcirailel iiitrr trusts in active raiige of motion wltti the dl^T- 
ence between Ihem unchanged; 

— sirenfiLli c^xercises done throflighoiiitifhiftal^ 
crease active range of motion and so reduce th« dMferencse be* 
tween passive and active range of motion^ antf 

— doing both pis^i^ iti^tching and strength 0smBi^ tucnsa^ 
both passive and Bic^Svc xan^ vimslkm ^hlle dw^eaalQg^^^ 
feren^e between th^. 

Streiigt}! mstcAsts for tncreaalng flMblMl^ are ^isMm to 
str^^mk ^eept that i!iiiEi^iVf^d be the Bnal position of a streteb 
Is tlieinfiM poflitto ii^ast^^ exerclae. example, streiigth 
0cefclsedfl^lna%a8tng shouMer flexibility are done from stretched 
p0sl^i^mtSk lirtlii reslstanoe ll^t enou^ to stretch the eicerdsed 
miisdea wtthoutthe danger of overstretching them tPlatonov 1 997: 
Flatonov and F^eseialH) 1990). Making 3- to 5-second stops at the 
yiHiiHiiftiii stretch liiareases the effectiveness of these exercises 
(PlaitoiW When the resistance is Just right (not ino heavy), 

the range of motion in^aeascs tn each successive set of such exer- 
Gtoes. If the strength exercises merely involve all muscles around a 
Joliitbut40 not put them on a stretch in every possible ciirertion, 
they may cause loss of flexlbllily In the wnsacgrcls^ dijre^tiQiia 
(Glrouaxd and Hmlqy^ 1995Jp^ 




2. HOW TO STRETCH 



19 



If|WEge^to perfi»TiiifflavementorcquJ^^ flexibility 
witli jift ii4Bm-up* you to.ioaba ^ stretch a 

pmta^m^daifywnMm pidttai WTl; mmy 198 lb). Early mom- 
^ ^M^eiltti^'^^ you i^cxuld d0 l^op^ |39%ak&si, consists of a 

and teg 

tme& ta m^^^mH^ m^. mMm^ Mi^om dalt^ msmet dynamic 

iMig dynamic stretches, muk as lij^ rmes, wHth a fiill eimsm^ 
Is m)t ^cxKl fiQ(r dlgeotUHi, 

Do not do isometric stretches in the iDomlx^ If ywillfflEI l&^iec^ 
out on strength or flexibility later In the day. Jsometdc stretches 
may be too exhausting for your musdes If you do tbem twice a 4fi^. 
You must aUow a sufficient time to recovciy betwea^ exsrcTis^. 

Th? whole eyriy morning routine can take about 30 minutes for 
Ijf'E^ifiners and only a few minutes for advanced—after reaching the 
t d level of flexibfllty. you will need less work to maintain it You 
shoiiJd not get tired diiiiiiglhc morning .-stretching. The purpose of 
this stictching is to reset the iifmnis regulation of the length of 
ytHjr muscles for Uie rest of tlie day. Remember: Do not work too 
liLird because fatigue reduces your range of motion in dynamic 
movements, and if you overdo it, you will defeat the puipo§.e jqsf ttds 
exercise. 

Usually, no special cool clown is needed altei the early morning 
(Itretchlng- It. in doing a great number of repetitions, you manaEie to 
! tjtislderably raise your temperature and pulse rate, slow dowii the 
pat:e of the last sets ancl then spend a minnie or two walking. If you 
have lots of Lime In the morning, you can also do some relaxed static 
itretches at the end of your morning s tretcii. 



Sti^eti^lqg In Tour mnfcout 

In your training, use dynamic stretches right after w^^^ up m 
your niEM iiln|4 stretch, and later, at tlie beginning of your Workout, 
im n pill ( ill u warm-up (\\feimy 19Slb). Do static stretches after dy- 
rmmlc c ?iri f Iscs such as running. Jumping, throwing, kicking, or 
m^illlng iXmi amhs up the main part of your workout, preferably in 
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a cool-down. If yoii need to display static fiextbiJKy In the course of 
your workout or event, then do lliese exercises the endd&e 
iwann-up, 

A properly designed ^WOTkout plan includes Ihc fbiDuwhig parts. 

1 , 1 he general warm-up, including cardloryascwlat^lStt™ and 
general, dynamic stretching (no static strij^^l^ unless ymi aiJB ft 
gynmast and the routine you prmctb^ Includes statte ikasSti&iH^ dis- 
plays, such m spHts and hfidlge^ 

(^osefy the aiCtual mibject the w\oxl«:iut 
ailieiiiateif^artdftfac^^ lni?i*lcb you reate your taste fb^ 

4. The <KKil-dowii 

'^le'^ldiisie wanil^^ take no more than 30 minutes. Dedl- 

<:Siift^ttri^lO minutes of this time to dynamic stretching. Wkrming 
'^ ShQiii^Pt^^ Increase in the intensity of your exer- 

cises* Toward the end of a warm-up, use movements that resemble 
miM dosely the technli|ue&4if piur sport or the task aligned £or 
tli^mfkout 

to l^ew York City I have seen people sitting on heaters in order to 
warm up before a kickboxlng workout. Apparently they did not re- 
alize that warming up has to pix pai e all ^iVRtems of the body in or- 
der for you to perform at top efficleney. U has to affect the heart, 
blood vessels, nen ous sysicm, muscles and tendons, and (iiL joints 
and ligaments — certainly not just one area of the body! One ni the 
best books on physical therapy (Werltiiiii, and Kes&lcr 1996) iias it 
right; " W^irFTVupis an increase in body heat by aetive muscle use for 
the purposes of lowering soft-tissue viscosity and cnh:nKjing body 
cheniieal and metabolic ftmrlious. to protect and prepare the body 
for more aggressive physical aetKity. . . , AcSive muscle [warm-upi 
is likely to t>c more productive than passive means of heating, be- 
cause jijassive heating does not [adt-quately] enhance the metabolk: 
and cardiiic factors, wliich <ii c also important," 

Be^in your warm-up with limbering up> sudi jdtot rotftHonSt 
startiui^ either from your toes or your fingers. Make stow dreular 
movements until the joint moves smoothly, then move to the next 
one. If you start from y€^^i00im, mmc on to your wrists, followed 
by your cUxjtji^, shoul^ffi ahd iSeck. Continue with twlsiin^ and 
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bending of your tnink followed by movements fn the hips, the 
knees, the ankles, and finally, the toes. If you start from yoLir Loes. 
the order is reversed. The princlpies are: from distant joints to 
proxlma! fto the center of the body): from one end of Lhe body to the 
other [top to bottom or vice versaj, didinif wftb the pLirl of the body 
ibat ^ be stressed most in the nest exercit,e. This last prhidpia 
apfpli^ lo an parts of a workout 

Next engage In fimfe agfeitites of ajenohlc activity such as marching 
or jogging (^naJb^iied «ttli1&mDk twists, leans, arm swings, skips, 
loaee nidtei^ tri^iMowboodi^^ having a similar effect on 

fbc caif^^liMi^^ l^^^deblKfyli^i^^ Jncreased 

blood flfi#iti:%imusi^ Ftteizny ig^lb). 

PQUoft^ lMi with dynamic str^i^^eaHi^ raises to the front sides 

to twelve rgietttions per leg. Do arm swln^ In $ets five to id^t 
repetitions. Do as mai^r setft ais ft takes to reach your masetaium 
range of motion m axiy dfrectlan. Tb^ total number <tf repeti- 
tions needed for readiJiig the majdmal rapge of motion increases 
with age. It may take 15-25 repetitiDna for 8-year -olds to reach the 
maximum range in shoulder and Mp JofniB but 30-45 repettUoiia 
for 17-year-olds [Raczek 199 IK For properly onuittionM alidel^ 
even those who are much oador, i]sua% mie9et In each d^wQlSl lS 
enoi^ warm-up^ hosmia: 

nof ritf si a tic stretches in the warm-up for a workout that cq^«M9 
of dynamic actions is con nterproductfve, and It certainly does not 
pn-vent injnrir s fSlirier 1999: Pope et al. 2000K The goaJs of the 
wai ]n-i[p are: an increased awiireness. Improved coordination, im- 
proved eiasUclty and contractibillty of muscles, and a greater effl- 
r\riuy of the respiratory £ind cardiovascular systems. Static 
s( [ etehes, isometric or relaxed. Just do not fit In here, Isometric ten- 
MlojiH will only make you tired and decrease your coordination. Pas- 
sive, relaxed stretciies. on the other hand, have a calming effect and 
ran eveu make yon sleepy. A proper warm-up Improves tlie me- 
ejiai iira]. rheiuical, and neural aspects of your muscles' funrlton 
iind tluis prevents injut ies. but an improper warm-up, Including 
wrong stretching, may predispose you to mjurles (Safran et al. 
1989). 
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1 Stunc reasons not to do static stretches before es^rcisevais^l 
cording to Shiler (1999; 2000): 

Lxhere is no sdeatific evldeoce tbiat aisdHtei^t^^ 
exeri^ rediic^ the risk of toj^ 

—Static stretching ixicEseesm pain to3«sam^ 

to the wokSs of Ehr. Simcr t20Q0)i 
to IXMimise one's tolerancse to paJtt, pO»^ create aome d^- 

anesthetized muscle** ! 



For a period tcom several seconds up to Hvc minuLes lollowiiiff a 
Static stretch you cannot display yout' lop agility or m^mal speed 
because ypur TTiiTSclcs rfp less rcspf>nsivc to stimulation— your co- 
ordination ts oil. RelaxLc! striEir stretches <t( < roast.^ strength by im- 
pairing activation of the siretchcd must Irs lor up to five minutes 
after the ^treu;h Lind rontractHe Uyvvc kn- up to one hour [Fowles et 
aJ. 2000). Reli^xcd static stretches itnpair the activity oncndon re- 
flexes—several { ond statici stretches of die calf muscles re- 
duce the penk forte, tlio tbr( re rise rale, tuid the half relaxation rate 
of the Achilles lendon reEex. jRosenbiiani and Hennig 1995). 

Mtixiinal Itjrce pi f>din:tion is impaired for several minutes after 
strenuous stretching, whether static or hallistic bouuclng. 
(Stretehin^ is s lien nous when you do it at the pain threshold and 
it is light vvlieii you feel a sensation of stretch, but not pain.) 
Kokkonen et aL ( 1 998K i^howed that maxtmal force in knee ikxlon 
declined on iht^ average hy 7.3% and In Imce extension by 8. 1% af- 
ter six l5-second static stretches even though 10-25 minutes 
puhscd hetween static strefe^hingand strength tests. Maximal force 
of the legs may deehnc less or i5ot at all if an athlete twalks fiff 
minutes fbUcwlng static stretchfa^ and prior to resistance exercise, 
an inadvertent revdatlon due to poor design of a study by Morgan 
(2000), Reduction of activation, or imbatoiee In «w^vlty . that fol- 
lEimtitamsht^t^^hlngis more lite^ toi3atiieflttl^|iwy 
tton In^te^igth 1^1% fHUs applies to a ain^e woritout 

and not to long-term to^baing, Alo^ 13-12 weeks] stretching 
program may ImpRWfi^ ertiSiigth perfbnnanoe [Kokkoncn and 
Lawtt^en If^^nmsmet^ i9i@il5S»r^ct^ 199414 
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M of LtiL- above notwithstanding^. East. European sparts training 
autborftles consider allernaTini^ s[ retches with sets of re&isLanre 
CKCrdses (for either maximal sLrt^iiglli or for muscular endnrance) 
a dffecttve means for developing boiii tlcxibiliLy and strength 
(Ptatonov l&97r Plationov and Fesenko 1990). Yoii have to keep in 
mtad that a) eKierclses devneloping maxlmaJ stren^fEh need not in- 
viil^l)¥pp^Qi^tog maxfinal restetance nor moving ai a i ligli velocity, 
and bj ai|#jiikte who wai^ to altei^ate resistance exercises with 

fte e^feds of either of these ex- 
m^s&t mkhlA tiir Jxecmm^mi In such alternatlug work each set of 
strele^^ causes an increase of the range dSw0Si^i^fm the tnitaal 
vaiueaiideachMlowtngaet of resistance ws^^^^ssgimmMi^^ 
tion in the ran^ of motlcm* l»itthe^iG^s^ 

tions so the Sml range of mmxai^ fm^mGtsmy g^e^ ^imi the 

Static stretching i^ii0@d l|p^ to 
deerease explosive force PropilocepttveNeiinHniiscular 
Facilitation tPNF) stretf3t^ |(aa a aimllar eSte Init not statistic^ 
significant— mean drop jump performam* ralimd by 3.2% and 
mean explosive force producdon reduced 3,3% CYbung and Elliott 
2001). In Young and Elliott s study, just mM M6igan's» the tested 
athletes also walked for a few minutes between atretche© and Jumps, 
which rpay be the reason for such soiall deoreaisea in performance. 

Caution: If you by to inaJl^^s^i^ d^milii&iiiovemfsnt Intmedl* 
atefy aft^ a atraiucw strilj^ nfad^er static or boundng. you 

mnv i nf 1 1 r p t hr s[ ref.clffid inusdes. 



After the gEeneiml TOffm-up you <sm w«m on to a sport- or task^ 
apeel^ mm^iip. 11iel^hoii»M«i^^ spedflc warm-up 

depends oti ^^^ ^Wt aiid on the subject of the workout— different 
If developing strengiaiM Ijie aubject dffliiacmt liMioping endur- 
ance, and dlffa^^if laiaMpgm 

requiring dlffsr^t waim^iiqp^ a^ teliitf^^^^^ (Structuring 
workouts for developing those i^ otft^ skills Is ex* 

plnlnrd In defence of SpoksTnoiit^ 
ing for Peak Fst^brmancB.) 

a 

A Mpci tilt^ w:ir in up should blend with the midn part of your work- 
o\)t- Wiicn the niiiin part is over, it is then time for the CDOl-down 
null llnul Htrelrhiii^f, Usually you won Id only use static stretches 
hf If", Vint vun stall with the more dilikult static acdve stretches 
I hill M'((niic n I'dfifivc "iVeshnt^ss/" After you have achieved your 
I'ui i cnt uiaxlttium tvaK^h in these stretches, move on to either lao- 
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metnc or relaxed static stretches, or both, following the k^ometrlc 
stretches with relaxed sti etches. 



CautJon; Pick 01% one isompirit: slretch per mu^^rle' i^oup and repeat 
It two to five tJjiacF^, using riii^iy tensions per repetition as it tii^kcs to 
jeacto ttoe limit of mi^lttly that you hav^g at this stage of yo ur tminijqg. 



After all thft iMtt^ip^ atrgfcches. you can do relaxed stretches for 
the same muscle groups^lf 5^u feel like it. The relaxed or static 
piyiiatw stretches permit staying hi maximally extended poBitions 
longer than the isomdxlc stretches. Doing relaxed static strt lehes 
after Isometric stretches may increase your passive ran^^c of mot ion 
and reduce tension in static sti etches further nian using ciriier 
type of str^chea alone. After the Qnal stretches, march or walk 
around the gym or irat k for a few minutes to help the neural regu- 
lation of your muscies reiura to norpial. 

Ill Is is the enJ of your workouL. If you do nol participate in any 
sports training, but still want lo strettrli, just skip the specific 
warm-up and the main part of workout. Do only the stretches, 
starting with the dynamic and ending with the static* 



■ ■■ H HP mmmmm^mimm 

Queistioii; 1 am 29 years old, T do the atreiigthTiiiiitoUttw^ 
a week uiid I use the following e^csnclaes: 



* warm-up: 5 minutes ] 

* d^ynamdc stretcbes 

* squat C$x 12) 

* rdaiQBd static stretch 

I pick only one exercise per muscle gnmp both in isometric 
and static and I do It 3^ times tensing In each time 3-5 times 
&r tixj^ to five @^eooiida. Is this sequmc^ and method correct? 

Answer Yes. this Is an example of a good sequence of exercises. 
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If you follow my advice to the letter, and the rest of your athletic 
training is run rationally, you should be able to display your cur- 
rent level of llexibi lit}'- within a month without any warm-up. By cur- 
r^iepelofjlexibility, I mean Ihc level you normaJly display during 
awDrkaut when you are sufficiently warmed up. Of course J t is still 
bdlter to Dvann up before any exercises, Belni^ able to do splits and 
high kichs wftliout a warm-up does not meai:i that you are ready to 
^^raSWft* "ll&lMli^ up lets you perform efficienLEy durlnf^ yoLir 
miGOllt or sports «weet and speeds up the recovery afterwj^rd. 
MuiKdtos prepared for vm^ Mnot get m much mechanical and 
diedilcal damage aa the unpi-epared ones. 

jy^^lQU attaM^tili^req^^ 
aiiioy i lt iif ifgi^ile^i^^ giafaKtafaiing thlsfisad^fitiy* liiieh less 
WBik i& Bcetol to inafntetn fleadMiiy ^tmxi la dfeNlop it ^u i»ffl 
hmvt to ttumaee iii& ^iaMMittt rf stii^^iiisig mym 

age. hxjmever, to ^mnler the reg^mH oi fk^tm^ ndatcd to Bgbag, 



Th« mm of im^pn fat ^g^UMng 

11 ic practice of u&in^ panners in stretching is a waste of time, and 
it is dangerous. The helper is neither stretching nor resting, The 
fliinger of using a partner in stretch ii it; is obvious. The partner does 
not feel what you feci. He or she can easily stretch you a bit more 
than yon would like, [f you feci pain and let your partner know 
about tt, by the time the partner reacts, it can l>e too late. 



laiilltait and Hezibilitr training 

i veychool crhfldreii (agast 2^^t^ 5) do nest itecd to 4eilte^ 
lime to flexibility «iQKj^tees as older clalkle^a^AidQltBt ^^^ 
hfive to spend afi much 5- 1 5 minute per mrkont on flexibility. 
Ilieir bodies are so pliable that in the course of natural play they 
wai put IheirJointB tbrou^thefuUrange of mot^ 1996). 

I - 1 ( he; [he a f^e of 6 to 10. the mobility of shoulder and hip Joints is 
ifdiHVfi. in pjrvnti ihis reduction of mobility, children in this ^e 
umiv ninst <icj dynriiiiir stretches for shoulders [arm raises and 
ariTk tul-iUnns in ail dirceiioiis) and hips (ieg raises in aO directions). 
I'irjtihilii V oi tlir spjin real h( s Its natural maximum at ages 8-9 
(Uiabik lyytij, Striving to tjiiereaae lii€ spinels range of motion be- 
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yond the natural maximum* as weSl as repetitive beiMjlngand tsstet- 
ing of the spfine, may cause all sorts of problemfi^ — stress timctures 
to the growth plates of the vertebrae, spondylofysls, spondyloUsthe- 
bIs, and slipped discs — resulting In lifeloitg back problenis (Mlc^eU 
1900], Some gynmasls pay for j£j^ spine's great JOieadblltiy byis«fir- 
jng hodf braces and spofidlpg the rest of tiajeir It^ M feliitf 

imid static alr^c^ti!si»^ all kinds {pm^. B.<mc, isoinetnc] in 
iSl^Qibp^^ citation dominates o^ver inhibition in 

a cOiiid^ia^^ it is hard for chfld^m tp 

ste^ «tij|^ T^mL, and cceaxs&simia& p^pa:i^ m ^feedback firomilteir 
muscles for periods as long as ataHe MrekchsB require (I^Bblk 
1996J, Isometric stretches require concentration and bodf ooii*^ 
sclousness to proper^ Into-pret sei^tlons coming from tbe 
stretched and strongly tensing muscles so as not to injure them, 
Isometrtc stretches that start from the standing position, leading to 
the side split put sideward force on the knees. This force can* with 
repeated application, stretch the ligaments and deform Joint sur- 
faces of the knees and thtj^ cause loose and knocked knees LAlter 

C^utkm: Do not do ballistic, loometrlc. and streauoi«B relaxed 
stretches before the s«x)nd stage of adolescence because chil- 
dren's muscles do not resist stretching as much as those of adults 
and these kinds of stretches cause their ligaments to be stretched 
(Rac^ek 1991}. Ballistic stretches, in which you bounce to in 
crease your msximnm str^jcb, are rlpky (Ciulk> aiid Z^rins IS63J 

anfi mostly useless. 



SMlc active stretches, e#ecial]^ llJKtni ^ 1^ aooiil iiblttlpg It 
Ittgh wtlihout w^wgfpc^ compirei^ the and may increase 
lor^^^ becsLim ih^bend and twtel liM^ spine while the hip flexor 
gfidpsdos} of t^ lifted thigh is pulling at the lumbar l^ebTae. If 
^u have to do such leg lifts, as mi e^ht be the case in gymnasUcs, far 
example, you ahnuid ImTnediateiy follow them with exercises and 
streitc^aes that oatiect lordosis ^»ehji& tilts, lorwaid bends)* 

Ages 10 to 1 3 (before the growth spurt) is when you intensify rtexi- 
bility training because children* by gaining mass faster than helfihl , 
get stronger and more active. Increased activity without tin in- 
creased amount and intensity of stretches may reduce their Jlexibil- 
Uy (Drabik 1996). 

Diirinfi the s^rowth spurt [13 to 15), he1f^l^l m<w incr<\i<^v lu'iirly 
one inch in a month. Miciieli U99Qj stales Uial mus<;les tiiid Lcn- 
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dons do not eloni^atc as quit k]y as growing bones and the i esLiUing 
loss of flexibflily leads toovcruseinjnrles. Spet-ifirally, Michelisays, 
an excessive luinbfir lordoiiis, leading to back injuries, results frum 
bones of the spine growing faster ilian its museies, and tfiat pain in 
the kneecap, and eventually destrueLion of its eartitage, is caused 
by doing too much knee -bending when the quadriceps is lightened 
by flM i^pid growth of Liiigh Ejonos (Mit rlieli 1990). A large study on 
tStm^-l^miiWO high school students, iiowever. suggests that loss of 
Is not caused by growth but only associated with it 
PF^cidliim efc til* 1999^]. In any case, stretches should t;srget these 
imilidl^'d^ia^ Qght* otherwise the chfld will develop [jad 
pm»moT get injui^ (|«IN)C^^^^^ this first stage of ado^ 

leo^iti^:^ bin^at li^me^^ m^ mmdlm are wakened and you 
fthOuM tt^r^Qfrc smM atresiliig Ibt trtxafc 1^ many repetitions of 

In the second sta^m^^E^mmm, sMmiim w^amlh ^wit (IS to 
19J, you can fi4ims%@ciiQbilll^ apwt- 
specific stictcSiesM^iiidte^ wi^pw^ 
(OEahik 199€)^ 

L. P. Matveev Pdatw^ev [Matmi¥) 1^1) pc^ixliPciiit 
tlvencsa of flexlblhly training Is gt«atat ti^^ teen- 
yeai^. and warns against exceeding the rapges of inotfem 
permitted by normal joint structure. "Excessive dev^opmcnl; 
Ji< xibility leads to irrev«rslble deformalion of Joints and V^amm^t 
distorts stamse and adversely affects motor ab^^," he 



Tlie el«lerlr satd fh&^mi^ tanning 

Can you Improve your flexibility if you iirc fifty or sixty years old? 
Why no!^ Elghty-year-Oid peopte can. How far yoti Ccin improve in 
absolute terms, i,e. , whatfange of motion you can acliieve, depends 
on the inltMlf^of yiKt^lk^ and strength. 

Paet maturity bom ie»03^ aoa^^^ngm decline, partly due to 
aging and partly due to inactivity Pass^ etai; l<^ 1991; 
James and Paiim 1939). Strcng^^dfcsx^^^ can de^ 

create the age-i^ated loea of atren^ andtnsMaM oi^mtosef^- 
blUty (American College of Sports Medldne Poaftbm S^mH 1998; 
Buctewalter 1907). Strength training alone, without any streteh- 
Ing-wlth resistance permitting maidmally 6-10 repetitions wtth- 
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out straining, al a iuU rangp of motlon^-c^ Ini^iease flesxifadlily of 

Uie elderly [Baz bosa et al. 2002). 

Even elderly mm and womei orcr a€^nty y eais old can increase 
their flexibiilty (Brown et al* 2000: Lazowski ^ al .1^^^ TOfii 
strength tralntng the elderly, even in tiieir 90s, cm iofisease th^ 
strength and muscle mass— not as fast and aa^ iapCh as ycpeigl^ 
pie, but they can (Ffatarooe et al, 1990; Le»#j^ a!. a^ilie 
responsiveness to strengtli tralntng ^Cteimliies i^fe|^|j|R^^fa£83 of 
Isomebrte strett^ics— One most tats)»e^3»fe^ipft-^ long m the 
structure of the person's JolaCfti&iapt m ohstadle. 

whaa^^ an elderly pei^son Cian Inczease his or her 
fleslhli^ d^ei3ydte m the indmdual- 

Tq#w?lf11te«t^^ tsh^csflncaies and length of liga- 

ments) pmnit^ reaching the extremes of normal range of motion, 
perform tests such as those on pages 108 and 1 10. To see If a given 
Idnd of stretches works for you— try them and see. For example, to 
see If ls(Mnetric stretches are cffeciivp and safe, £iy them, U con- 
tracting a stretched muscle helps to increase the rtuii^c ol motion 
upon relaxing this muscle, then the isometrie stretches are ellec- 
ttve. If repeating these stretches cvv]-y couple or every few day?^ does 
not cause a persistent muscle soreness, or pain, or wealiLuess— 
then most likely they are safe. SiWiar. fed^ can l?e made with other 
kinds of stretches. 

In the following chapters yon will jinci a practical demonstration of 
principles discussed up iiuiil now. Tlie exercises iie Sh^iWli ttilhift 
sequence that you should use tn a workout: from dym^^ tfVl^ 
meiits to sliitic ones, gradually moving freina^*?^itle^tem^l^^ 
tal position, each exercise evolving £irofn a pre^oiis ctop 
Iind more (ban the aibsolutel^ essential nmnherMirtfiefeehc»^^to^ 
pai tieular group of musdes/lhls way, in plamdi^g a workout you 
have many ^^iseirdses to chooae#Qil^ airttttgiM it^i^^ 
correct sequ^Kse thi^ sntts the au^^ec^ of tmclEnut Ibis does 
ml mean that yoro^ie^d do al i^fiiem In any of your workouts- 
one of each type of itc%ltch for a ^magpm^ i^m^Bdies Is usua^y 
OKJugh. So, malie#i^ftiw^i^^ <Hie isometric, 

^ iii^vfela^ for e?cample, ConsWer 

Hie&c^ltles wfeeiie^ Wfit^WB^ 

per^ed^ aiii &dlinr^^ do not want to sit in a puddle 

tDi^lfc^Al^^^ ^'Onx do not want to directly 
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itiange position from standing to lying down [or vice versaj wiUiout 
«fep^]dilng In ttie Intermediate positions. 

Mdit I^togra^ lit tfae idlsMi^^ c^ show only the finai 
pc^iiomilf ^tretclra. 6i]ait doing any of these stretches you do 
9iQtliavel0^1i^3r<mtnaiil^ spread your legs, or twist your arms as 



3. Dynan^ teMtebdng 



DynBXniQ flexibility, tiie ability to perform ciynMniic niovciiieiita 
within a full range of motion in the joints, is best devt- kjped by dy- 
namic stretching. This kind of ilcxlbility depends oti the ^iVjilily to 
combine relaxing tlie extended muscles with con trat ling Uie moving 
muscles. Besides perfecting Intermuscular cnordination, dynamic 
stretching reduces passive resislance to n:iovcrnent throughout the 
ran^ of motton (McNair and Stanley 1996; McNair et al. 2001). 

Fatigue usually re ducftS dynamic flexibilily. so do not do dyiiLainic 
stretchii^g when your muscles are tired, unless you want to dcveJop 
a specific endurance and not flexlbili Ly . 1 )y 1 1 - • ti i ic s tre t eh ing 1 s mos t 
eHectlve wlien you cany it out daily, two or more times a day [Ozoliu 
1971). 1%iwlan researcher L. R Matveev (Matveyev IMatveev] 1981) 
cites on& expahng-nt: One group of athletes dJd two sesslona of dy- 
nttMe ti togU a i m g every day for five dasrs, with thirty repetitions per 
sesslfis^ JSaftdta (inctieaies In dynamll! rangie of moHon) for that 
grou0iipepe twftse as great fis fbr the group that Sallowed a regimen 
the saiue lQ miy- respect an:ept ^nidi a day of rest following each 

Wording to Ma^^ffi^;^ *lght to tm«i@^^#^^ achieve 
tinpOTenient resuUj^fiDom aiding Ja^ fiirlher tci- 

crea«e of fl^blll^ ia iri^gDlficaai a&d it ^&gmd& on lon^l^firm 
changes of bones anil ligBimenta. Stmsh diaiigei inquire, ni^ tiltoti- 
Blve, but ratlier extensive tminlng* i.e.. regular lo^ m&c tlie 
eouise of many years (M^tvieycnr lAlatveev] 1961}^ 

Dynamic stretches are performed In sels, @iKdiia% Incmyalpf 
1 1 IC J impiitude of movements in a set. The number of repetitions per 
Hvi Ih 5- 1 5, The number per session needed to reach the maximal 
t iixiyr III motlc^n fn a Joint depends on the mass of museles moving 
j I (lie* ^rt a t e I t b e m^iss , I h c more repet 1 1 1 ons . A reduction of range 
li vtgii Lo atop. A weU-goudlUoned athlete can usually make a set 
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3^ tmmm^jcmm^ 



of 40 or more repettOoos st maximal ampUtude Qblatveyev IMatv^eev] 

itia]^ and aa a pait «tf Iti^g feao^e^ mpm-up 1b a woilsout 
(Sti^^dngm tlK iii0rnii5gls|uifcas effie^^ any other tto^ 
provided ym rnxm-vp wll WBS&Fe^ |ISaJs?eev} 1981; "^^amy 
lSNilld4 Oil d^ yW d^^HOt outfWl St^ do dynamic 

&^i^b0mim1m every day-^9i|Ce in tlje eai%^ morning stpetch ajid 
oocmxnmeiite^ aftemocwi stretching session 

caniDcliidfi^ same dynamic stretches as the morning stretr h . If 
at nlgHct iUiid ale^ duili^ the day* d0 two sessions oi dy- 
namic strefci^llig too, mm^s^ym'WSihm and cme moi^ afew 

Start your movements slowly. ^aduaOy increasing the i-aiig£j and 
like speed of movements. Do not 'throw" your limbs, rather, "lead'* 
or •lift' them, controlling tfie niovcmeni along the entire rankle. 
Then, after you have nearly rcaclKHl yom- lull range of motion, ytjn 
can increase the velocity of the limb so iha last few inches of its tra- 
jectory can be less Lonti oiled— but atilb the slretch shoulrl noL be 
sudden. Ijig^m and MrKinney fi970) apply ttie principle orspecijlc 
adapt aikm io imi?os€^d demands In Lhe case of llexibility. This prin- 
ciple iiieaiis thai eventunlly. either oi the end of the (Irsl set of dy- 
namic stretches or in ot 1 ici sets, you hi 101.1 Id stretch at a velocity not 
teas than 7S% of the masimai velocity used in your actual skill, a 
idck, for example. 

As a rule, synchronize y(jur breath with stretches so you breathe 
oLii with flexing your spine or compressing your rib cage and 
breathe in when extending your spine and expanding your rib ca^, 
Tliiii Is how it is done in dynamic exercises of yoga— Suiy- 
anamaskar (Grocbmal 1986}. For example, breathe Oiutllimljf^'* 
Ing your trunk fonvard so you end your e^dialatte at tSie gEcac^st 
sti etch, but when bending your trunk to to back, braiba In. 
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V&mSfy yoa use no special d^naiidc etrek^Ks Ibrliie n&ck^ Wagi 
ym, lw« dme at the b^iiii^ itf wmrm-^ (do^ 




Svrfng your arms baiokward at vaiyipg aiigles. 






CrosRiiiff yoiif arms In front, touch your shoulder blades with 
ycnir hniuls, ihcn slr^ighten the arms and touch your hands be- 
lilncl your btJvk. To ETtc i rusp the TE.n^v of motion to the back, yon 
cau rotate your arnis mward so the pakaa of your hands face out. 
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Legs 

P^^tmueis may have to stsirt ii^ a gr«id: iiuKiibier <Kf ifip^aiitina— 

1^ eau gi^tx^ tie 1^ siber «acli f^^dti^ after After a 
QijOlilb lir tp^ 3^ 1k$M^^t!smisss ws^KXma^ to reach 

ti(Hie IB c&dh ^ir&Alxm, per leg, ^ be enot#L 




JLe^ raise to Oiefixmt TOit jwrlsand as a taxgetttls e^^y to cvalu" 
ateycmr progr^' Maintain good posture {strsd^t tnmk^ and your 
itextd jcscci serve as a ^top for very dynamic {exploslvel leg ndscs (^e 
pages 5 and 6)* Start as low as feefca comfortable. Keep your sup- 
portir^ stral^bt^ Its heel on the graund Kf possible. 




Lt'y raise to tht' siik\ The i^Vi^i: Ui ili*" side is the same as a front 
raise, t xcLpLyour Ai m is aLretch^:d to Oie side aiid you raise yo\xr leg 
sldtiways, 
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1 

Ano&u^r form of thr: side raise. This fonii 3s useful kir iiiarlial art- 
ists. The foot of the leg about to be raiiied puinls forwi^rds and von- 
hu t with yoTir palm Is made by Lhe: side of the foot. YuLir hips will 
have a teiidcjiey lo move to tlie ba< i< and your (riuik will lean for- 
ward, which is rich I, biil do noi U-au forward any more tlian nec- 
e&saiy. Gradutdly inc nMsc Qie lici^ht aL which you plaee your 
hand, starting at iiip level. 

1tth& outside of your hips hurts when you do hi^h It^g raises to the 
Jdcks. you need to tflt your pelvis forward while you 
toki. If yw dimX you will jam the neck of your thigh bone into the 
cartila^ collar ai the upper ©dgp of the hip socket. If you have ami 
mmlm hmiBm^^ tbs il!^ could also jam the 

greater tnxrbaiiii^ against your hip bone. 




iAy swing from the outside to the inside. You can agatn uaeflQlr 
ii iiLclasa target Tiy to bring the Ic^aa far as possible across yoiff 
Iront. 




36 



3. DYNAMIC STRETCHING 




Leg raise to the back. Using any form of support at aJboutyourh^i 
height, raise the kg as high as possfMe^ Feelllie StMdhlng in fipdiit 
of your thigh* 




If using a support lets you mlse your kg5 higher to the fitful aad 
sides^ttse it 
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[f yofur sports dtsdpUiie required a mptd twlstliig and bending [with 
grdat amplitudej tifk^ ^ms^ add the Adlowlpg sei ^imtm to 

tnxokl^ldft^ tifmrmsiMmie^^ M a glvm dlivetliaa alter 
M^Ung poiiil$i»l la becaiise It i»d^es <^i^ IxiMilr 




jRo/^affons» Sit down and twist your trunk &iimslde to side* Tiy to 




bide bends, Whlk aittiiig doiWK lean £rom aide to 



m 




ffQ0mtd bends, hemfimm^^emiwMt^ing posltt^ Do xiotke^^' 
yamim^^ stral^t Letit §t^mmxLMy<m keep ltj^ltg]$» 
str^x^ yGmi^sm^xix^ lusteail «if your hmc^. 



Bends to Ove back. Ue on your stomach and raise your trunk us- 
ing your amis and the niiiscles qf the back. 



Bt V. Sf'i'ineev (19fi8J sLudied dyiiainkr sirelrhes aiid rEfconiiiieiids 
the £ollowii:j^ numbers of repetiLions ycr set and per workout. 

Arms: Maximal iTuiE^e of motioji (RDM) 1s readied after 5-10 arm 
swings in any ^ix'cn dirrri.ion, ihereloi't: these are aiiinimijm num- 
bers per set; lor devcJupin^^ dynamic lloxlbility the to(:\] n umbers of 
repetitions rernmmended per w(>rkt)i]t art; 30-40 ibr llexion-exten- 
sion of the arm arKl 1 5-^^^0 for arm ciroJc!^; Ibr maintaining llfi^jctbility 
1 5-25 repetitions oi luU-i uiige movement per wtjrkouL are enough. 

Legs and hips: Maximal ROM In any gtv^ dlz%cticjn of hip move- 
ments is reached after 10- L5 1^ raises In a given direction^ for de* 
veloplng flexibility the total mniibers of repetltloips reconinieiided 
per WDikout are 30-40 for flexton-eudenskm of the tMgh and the 
mmt ^ abdnctlod thigh; ^ inaifttainMg flexlblll^ 15-2$ 
T^^tinns of leg raJaes par ^nprkout are enough. 

"I^wls B^jkid^Q^ ^Oitirf^ fnink (the Jc^nls o^jiliir vertebral 

If ti^^nf^QQiN Ibrr develdi^ ftax^^lte total nmn- 

b^ ofKiiistltions recommmded are 40-70 p^tpoS^lpi^&rm^ 
tain&ig ieidbllt^r 30^-^ repetitlona per mirkout are enou^. 




4. Static Active Stietching 



fl is diffitult to develop static active flexil^Uity to theleve^l of you i dy- 
iiiimic or static passive tlexibllity. You have to leat n lirhw U) rt^tax 
stretched muscles and you have to build up the stit [li^th oC I he 
muscles oppDsiing them, so that parts of your body can be held in 
extended posi l ions, Althou^^h this kind of flexibility requires Iso- 
metric tensions Lo dispiay U. you ^lioiiid also use dynaiiilc strength 
exercises for Its development, tn [ njiiisn^ to hold your leg extended 
to the side, for example, keep raising and lowering it slowly in one 
csontiEluotl& mctlOfn* When yon can do more than six repeli l ions, 
aildft^etaipjce (aulde weights, pulleys, or rubber bands). After dy^ 
isan^ sti!^ngth exerd^, do a couple of static acUve stretches, 
li^flding the leg up for six seconds or longer, llim do static passive 
fl^bUlly €xmises Wss Isoiiietrie !»' T^msesA stpeti^ieer^ Your static 
active fteritellfy depends on yourstettc pasah^ ftpdblllty and &tstic 
stren^k. 



Caution; In the case of holding leg extensions, you must have a 
strong lower back. My rule of thumb Ibr back strength is lifting 
comfortabty^^thout psyching up and teeth grinding— at least 
twice youTl»0<^ml^t In the deadlift If you consider tliia exces- 
sive you are wdcome to Icana from your own e?qpcrteno e> 

If your s|>oii jet|iiirrs only dynamic Hexibility— Ihr ku:kjng, say— 
I lien yon do not need slaLie acLive stretches. Holding the leg up is 
iK>l developing dynamic flexibility nor dynaii^itr st rencrrh. Tt is devel- 
oping a Htaiie aelivc llcxiliilily and static strcngtii required of gym- 
nasts but not sameUiini^ that kickers need. 

Static active stretches that involve muscles of the linek. sut h as 
leg cxtenisfotis and trunk exercises, compress the spLtic, sq netvt in- 
tcrvertebral discs , and may Increase lordosis. This compreshniun is 
eipeciaily harmful becauae It occurs when the spine Is already 
bent or bent and twisted. To minimize damage, do stretches such 
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4. mjmc j^istfim 



as forward bends and pelvic ttlts immediately afler^isse OBsdses^ 
Thes^^ sff^eddm wHl i^eve spasn^ of the bode jeiiiscles msd to.- 
crease the amount of ^pace between vertebra 
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Static activie stiretclies an4 streugtli eMieiaes 




Ann i'MiJimkin to ifw back 
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4. STATIC ACTIVE STRETCHING 





Ufy i'Mtenston Co the side 



4, ^AncAim^m^wmm^^ 




Leg exteiision ix> t^i^ ixjbck 



4, WMn^M^^nVBWM^^^EBMQ 
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4. Sli^O ^y0IlVE Sim^MHQ 




Badcextmiston 



5. iMunetric Stretching 



tn this chapter and In chapter 6, "^Relaxed Stretching,'^ you will 
learn haw to develop static pasaivie fksdWl^. Passive flexibility 
usually exceeds Jtt^ive (static and dynamic) flextbUlfy In tfcie same 
Jotnt. TfiG greats this difference p the greater the reserve tedsHlty, era* 
flexlblUty rescrfCj and the possibflily of Increasing the amplitude 
active movements. This dtffeience diminishes Iti tcainhig as yom- 
active OcxJbillty fmpn^m, Doli^ static stretchliig alE»^ ti^pis^ 
guarantee an tnimitifi of dyi^^ flexiblltty equal; 
staMfiteadlbltti^. 

Static Sexlbdlity may inorcase v^ea your muscies are somewhat 
fatigued. Ilbds la vs^ ftta ebauM do static itiiMie^hiag at liie end of 
a workout 

Isometric stretching is the fieiatest method of developing stiitb; 
passive fleidbllity. It also tmproves active fLexlbiUfy as well as 
^IrtMi^ff h in concentric, isometric, and eccentric actions (Handel et 
al. 1997]. There are Indications that It causes kiE|gltudinal growth 
of ipiii€lc flb^ [Handdetal. ld97J. 

Isometric stret titling Is not recommended for children and aclolcs- 
<^cx\i ntlilctes whose bones are stHl i^rowtng. Your bones shoitld be 
iiiaEiin nnd your inustrles have tp be healtb^f and strong ior you to 
u^ti l^mciric stretoJpJ^ 



Caution: If jrou neglected your strength t^pipliig, qrlll^ dqinglt 

htr i n n'rilv, istvtiirtric slrrfrlit^s may ]i;srm yr^nr miisclc^s. 



Wlieii you on not mi^ to imaamMcB 

When a muscle Is weak, due to improper strengdi training, or when 
It Is stretched TVlth too much force^ it can become excessively dam- 
i|edi Dependlhg on (he amount of stress and also on the strength 



of the mu^ile. this dama||e at a mtarosoDpIc lerd can amioiuace i t' 

fiEnipi^ s^isi^^ Tf| malfie 1^ tmsdki t^mogtr, ymi e^mM $o 

tltlons, Diitlifea^^i^^^ slow^^ lila^ 1^ stops Sitth^ beginning 
and St teend df mmmm^ Iffm aiiouM do ^t kasl three sets, 
wltii a iQlntiEiim of B0 exerdsfcg the musdea 
that are most ll^l^ to be over&tietched in your spctrt* W the ones 
that you intend Lo stretch f sometrlcally in the near future. Gtiod re- 
mdts are also brought a|ioiJt ck>tiig kii^ 
repetitions. 

You should do these hi^ repetition exerclsea at tlie end of your 
strength workouts, after the regular h^vy weights/low repetition 
exercises. After these high repetition exereiaes* you should do re- 
laxed stretches for the same muacles. 

Typically strcn^^th workouts or strength cxcrrii^os tor a given 
muscle group i\tv tltme Lwoor Ihrcr.^ limes per week. Howolten you 
sliould do streniT[h i xcrciscs dcjjcnds on your reaction to thcni, [f 
your muscles nvv sore the nexE day after every strength workout, 
even if you makt: some progress, it mcLins; Lhat you exercise too 
often or Loo mucrh. Ifyou do not get muscle soreness hul make poor 
progress, it may mean ttiat you should exereise more ofLen, 

Be se]r-obsei"\'ant. Trial and error will teach you by what Inerc- 
ments yon eari in^rrease resistanee and how frequently you can 
work 01 M wilhout iifetlsri.L^ sore. Muscle soreness is aceompaiiied by 
loss oi sLrenglh iind by sliorleniiig of the muscles — most pro- 
nounced on the second day after the overly strenuous exercise 
[Clarkaon et al. 1992J, Those who exercise on a rigid schedule — for 
example* eveiy other day — despite being sore after the previous 
workout see their flexibility getting progressively wotse ralbar 
Ihan better 

It Is d^^Qvift^ to perform the high repe- 

tllloaa oQcl^slB^ you hiei^l^iaadi^ 

weak for is<iaie^1i^T^il»iimt^^3^ tesiUlis:]^ 
actiiim of piiJdrii^^ to Isohi^i&BlTei^i^ If your muscles get 
sore, It means lhat they are stm too weak. 

Wlwn you fin nudy 

Remember th£ cautioii in c^hapter 2, page 24: Pick only one l^omet- 
Tie stretcb p^ muscle gEoup and i^^eat Ijt tivo t^nfi^ times, using 
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ii$ iDiptfigr 1^ It tafc^ to t&s^ Hie tatt dlmo- 

that tkcm l3sm. 



mum by the thlzidaxid fourth second. Tn the partieular cns-c of Is©" 
metric stretching you can hold the last tension, applied at your 
maximal stretch, much longer, for up to thirty seconds or some- 
times even a few minutes. If you are just bei^nnlEig Isometric train- 
ing, you should start with mild tensions^ Mating two to three 
seconds. Increase the time and the intensity of tension as you pro- 
j[;reSB. Any attemiJl to develop strength by iaonietric exercises only 
may lead to a stagnation oi sti'ciigth in only six to ci^ht weeks. To 
develop exeepiional strength as well as tlexibility, t'ombiiK^ isfmK-^[- 
rlc stretches with dynamic slren,f^th exercises such as liriluE^ 
wc^i^hfs, using the same muscles. j\fter a few weeks you may hit u 
plateau — regulatin|5 the tension and length of niuBcles will stop 
bringing any improvemenis in yeur strett^iies. De not worry. Do 
yoLir exercises concentrating on the strcn<^th ^ains you will achieve* 
Those gains are shouTi by the increased Lime you can mainLain a 
position, the amount of weight you ean support, or the ability to 
stand i.ip (slltie up, wn lk upj from your attpmpta ;it splits. After some 
lime, when your sLidigtti improves, you will notice a great increase 
in your flexibility* 

If, as a result of isometric stre*chlBlg» or any other exercises^ your 
muscles hurt, reduce the mtensity of the exercises or stop working 
out so you can heal completely. Wb^n the pain is gone, if laometrlcs 
as stretched or as strength eiciercdseoiOTe the cause of the problem, 
juepare yourself for using them again by doing normal, <j^aiiite 
strength exerctses, g|F;&(|ui^|Ei@^^ 

stretching your legs by iaiXiieiEi&difiltii^ pain In aii^ of the 

leg mus<&i, stop cxsn^slbjg. %&lt tUl the p^n I& gEme, tfieii tiy 
marching, tunning. ruiaiiflgi^mfefeHiie» dfnibfng stairs, or dofng 
squats. Later ymimh^!^ &f^S^^sssd strei|g^a^9!m:i^ 
previously described method (see piig^ €109:^^^ a hl^ 

number of repetiiMl^ Ba^^^t^^ yovryi/eaikta^ 
previously lnjui%d musdes. Alter these esKx^cIsm and at the emi of 
regular workouts, use relaxed stretches Instead of isoaiffitrlc ones 
until you fully recover. Relntroduee Isoinctrtcs into your training 
gmduallyt adjusting the number and the Btrengt ti of the tensions, 
m well as the frequency, in the tralntn^^ week. Make adjustments 
according to whrd you feel In your muscles. When everythUig is all 
i1|^t. you win not feel any pain or aoreneee. 



EussM rmmmhmMaitmsrQ^ [Matvee^ 1^981) twom- 




5. I@@ll]^[m€ ^Rll^DCSiW 



wid frequm^ to iaom^tric lenatons needed 1^ l^ gEes^idstt 
iitmig^ 0iki^ i«esifll£ig thai m iiicmse el s^^^j^gilt ia^^iis^i^^ 
stretx^b^i ix^ an Increased ler^th of musdesi 111 we 

ualilg 6^ of trifiytiiniin 3Fiesult& ^jiial l^mit^jecte 

using 80% of maiifii)tfTn contraction performed imtloies per^a^* 
Another study (Mtiller and R6hmert 1963) shows flie gv^e^uteit 
strangtli developiraent when using five to ten maximal c»3iiitractlons 
per day, Ave dsLys per week, StiU other researchers (Fbx 19791 re- 
port that ustpg maximal contractions every other day is ties!* 
Russian researcher Matveev (Matveyev [Matveevl 19S1) recom- 
mends dotng isometrics four times a week, using maximal tension 
held for Ave to six seconds, and repeating each exercise three to live 
tinic.s. This Is thr method 1 Ibl lowed because niy body responded to 
ii well. You may need a different number, strecigth, and weekly 
schedule of iaaoiietric teDsions. 

Iso metric stretclics. to increase llcxiblllty . should be done at least 
twic:e a weekn but it all tlej>t:ndH on your recovery. If your muscles 
arc sore then no isoriietrie stretch lug should be done as lon<^ as 
soreness is felt. Waliiii et al. (1985) reeommends isonietricr or eon- 
Iract-i'clax stretching from thj ec to Hvc times a week for increasing 
tlexibiULy. and for maintaiiiing it only once per week* 

Following is my weekly schedule, which suited me weil ai the time 
1 posed for the photoi^raplis in Itiis book. It may be less suitable for 
someone who woi'ks on ent]ui"anf:e more often or does mtni'e or less 
resistance training than 1 did. This schedule serves primarily as an 
illustration of the overarching principle of training methodology, 
which can be summed up: "%rk on speed or technique before 
worldjQg on strength , work on strength before working on endm^ 
an^'-VloMtogtimpitacipfelead^^^^ dwsrtt^m^g, 
or even Injuries^ Co(nslderfil% Migued muscles are l^s Hesdble 

im ^H^^ctija^ m lator In the day. mtimtes of run- 

Tuesda^S^^Ha strength workout consisting cistt&kg^ mextSi^^ 



5, IS^IklSll%IO j^EREI^ 
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tlie sporty np leciitMitfid stictcliltig^ ali^tot^ I tHi^t do fili 
TliUTadii^f'-HlB^ off 

f^rldaiF-g. fiyfinlf^ TOdamt lsoni«£ttl0 

St0liiilay--a^p«e(l^t]:^^3glh wtnrlcout consisting of strength exjer- 
cises with stress cm spoed M mowoents^ fijilowed ^ isom^Mc 

Sundays-day off 

On Monday and Friday my stretching, as well & my whole work- 
out* was Jigjttter than on th& fbllowiiag deiy (Tue&da^, Saturday). 

As you see in my schedule a Iccliiiical or speed workout prtxredes 
;i slrength or endurance workout, a strength workout precedes an 
c->:tuiiij>tin£^ endurance workout, which is followed by a day of €0131- 
pkie rest or active rest— ^ine eas^, fiiii aQllvlly; 

A technical or speed workout should not be done on the day Ini- 
liaLcly following either exhausiing strenglh or tin exhausLing 
c iidnrrmee workout, and a strength workout is not to be done after 
fin exhausting endurance workout because Hurh sequences ol ef- 
Inrls lead to overtraining. Science of Sports Trauiiag ^Wcs- the iii- 
tlc|)lh expianalion of why the same exenises give different resnlls 
tk' pending on their sequence iii a workouL and iii tl^ie weekly se- 
quence of worJtouls, 

If you lift weights, or do some other type of dynamic resistance 
Irainlng* do Isomietric streftches after your i^niamlc resistance exer- 
cises. On days when you wotltyour legs* end your worl£out with cxm 
or two iaois^sif^iiti^^^ iiiti^fcm^b^ 
your upper body, do isometric stretcti^ for anus and shouMera, for 
ecaniplc. 



If you "If sten** to your body, you wtll be able to find the combina- 
tion of exercises that works for you. For example , you may get best 
rciBuLta doing isometrfc atretchea eveiy other day. or eveiy third 
day. Any muscle soreness or pain Is a signal to stop e^icercises. Do 
liol reaume your training if you feel any discomfort or ev^ a trace 
of pain* 
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5. iaCBii?I^€^ieE?^^ 



iMXiwtiic ttretdifls 



There are three me&oils of dcdi^^l^Qiajetric atretK^hea. 

FliBt method: Stretx^ the muscks (not maximally, though) and 
wait several seconds until die mechanism regulating their length 
and teosd)m:r^eadJusts> thm kicrease the streit^h* iwatt.^st^iiR« mtJ^ 
stretch ag$iii. When you cannot stretch any unore this way* apply 
short strong tensions, followed by quick relaxations and Immedfate 
airetches (ulthfn the first second of rela>:atlon) to bring aJbout fur- 
ther increases In Diiisc'le lenjfth. The force of these tensions Is from 
50 to 100% of maxijiial vuluuLiiry conLnaclion (Eiiioka et al. 198QJ. 
H<M the last tension for up to 30 seconds. 

Second meLhod: Stretch as murh as you can. kniRr the stretched 
muscles and hold this stretched and tensed posiLion until you get 
muscle spriams, then decrease the si retch, then increase it, tense 
It, and so on. The last Lcnsioii should held for up to Ave roinutes. 
It makes some people scream. 

Third method: This is the one I used to gel iln" results shown in 
this book. Stretch the mitseles, bi.ii not Lo the mcixiuium, then tense 
for three to five ^ecoiKls, then relax, and preferably within the first 
second and no later than tlie fifth second, stretch again. Alterna- 
tive^* prior to stretching, maximally tense the muscles about to be 
sftrietched for a few seconds and then relax and within the Rrst sec- 
ond stretch them. At the near maximal str^h, tense again for a few 
seconds to once again trigger the postoonlreyctLve stretch reikx. de- 
{iTOflianimd lower resistance to a stretcii^^sFeMi^iirl&er azid^f^ 
llierijnlll;^0U'i;m]OT^ tihe stretch. 



musclea in a p^sitfipii M w|d^ ai% neither I 
stretched nor maximally shoilsQ^dr^^i^^ | 
mn lKi |)Deales5t--^^£^^ by a^ ffii^^ imt^ of mo- 
I tioQ tocicase than tensfpg of airea^ cem^Ai&cs^ ^]@eM^ | 
innisdes. 



Experiment to hnd out what strength and duration rite tension 
c*;ives you Llie most aLreich iipcn re taxation. For the jL^n-iJtcst effect 
during a stretch, tense the inusclcs opposing tiic stretched ones 
(BtnyrcantI Abrtihtitu I98{3a). Some .sf reltrhes — for example, stand* 
ing sLretches tor tiie leg^--caimol be jiopj^ Jn this manner. 



AS 



Gradual^. In the course of fncr^se ihmMm^ pf 

fl^ Iai9l teiislon to about 30 seconds. After a minute of irei^ PSi^&st 
the aanae slretclL Do time to five 
WDikout. 

In all these methods, you should concentrate on the strength 
gains in a stretched position. When you cannot inrrcase the 
stretch, concentrate on tensing harder or longer, or boUi. In time It 
will translate into a greater streteh. To increa.se the tension of a 
musrlp at any given length — put more wei^^ht oniL In splUSt not 
supporting ypui^l wlth^^^ur arms wiiii^eif!* 

No matter which meth tid of isomeitric: sti'elchin^ yrin choo!>e, 
wlK'ti doing the sir etches, breaihc naturally with deep and calm ab- 
dt]]^Urial breaths. IrihEdt? prior to tensing, exhale or hold the breath 
timing maximal tension. Inhale at the beginning of relaxation aiid, 
if convenient, exfiale wilh further relaxation and strehih. (Of 
f'ourse. If you tense much lotigertJian your normal Oibalaticm. then 
you have to inhale and exhale se\'C]"al tiint^s dni1n;t^ a tensitm.) In 
some positions it may not be convenient to CKliale while relaxing 
Mnd inc reasing the stretch between the tensions. In sitt :li cases in- 
linti: cl 1 1 ring reUiXnition and stretching, During the h\^{ strelcb, if 
you end it witJi the piiase of relaxation, hy to exhale as you increase 
your range of motion. 

How to ftdieGt your itieteli«fl 

Choosing the Isometric stretches you should do d^iends on 
§sitm <iiih0ms^&Dam.tm in is^dileh you need gj:^stiettws^ of m^^in, 
Choc^li^Deiiit^ one to do first d^ends on the niuscle^Ppiqilli^ 
you fe^ls the first obstacle. For example, you want to dom fbll^iont 
spUt and, as &mm^ you assume th^ Wtilal portion for the strefc^ 
you fiii^tb0iti^^bF^^ signals that 

your first strel^ gfa^^ calf. Anoth«^ 4SX|ai^!e; If you 

want to brlngyoul' oii£ibN0ti^^ 

ing a 9tid£ iibi fi nairaF grip and the first neslSa^j^ tsomm^om^- 
bow flcaBirS'^iEieim^l^ the dJtxmSmm&ix iimmm^ Id e^xie^ 
first 

• ♦ * 

Pnlli>wlu^^ ;ire exain[>k's of ison"ie(n<' sli eirhes for various parts of 
the btKly, l>(Hi't make the mlstaki' ifl iliiEikingyou are supposed to 
do all ihnii^ strcU^es. (See chapter 2, page 2B4 




Turn your licad to Ihc side, block it with your hand, and try turning 
ft back against tJic rcsi.staiu-r nJ' ymn- ai cn. RcIlix and turn further 
ill the same dinerlion. l\;n^t: a^aiiu Hold Uie last lensioii loj" up to 
30 seconds. Change sides. 

A stretch for musdee^ of the neck and the upper back: trapezius, 
stemocleidomastcildeus, spleiiliJis capitis et oeivldSf rectus capita 
postedor m^or, semlsptnails capitis ete^rvlcls* obUquus captOs In- 
ferior* ma^W^tm tm^^i^^ 




Lean your bead toward the ehoidderaiid block lti?«ei^f^^ 
Tense the Ittiietchcd muscles of the neck as If you are trying to 
stral^ten your head. Relax and bring it closer to the shoulder 
Ten^ie agiain* Hokl the last tenskm for up tp 30 ^eopucls^ Chaiige 



A stretch for muscles of the neck and the upper back: stemoclei- 

do mastoid ens. spTcnius capitis, scalenus anterior, scalenus 
mtidiua, sralt^nus [^jostenor, splenius ccxvU^s, iliocostaliis ccrvicis* 
loDgLsstixiu^ capUis, levator scapulae 



1 tisUq^ of muAc^ thmudlflut this dmpter are baaed on aiaiamy mmuala by S, 
BoKHiiH aiid A. RonfklBr (1977) aod lif 1. A. ^-^f"^ tl9f4 19i3i 19ff7t. 
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Bend y u II r wrist. Hold your haiid, tense, rcliL^:, flex more. Holii the 
last tension for up to 30 seconds. Change liands. 

A stretch for the flexors oft he hand: flexor carpi radiaiis, palmarts 
ItJiigLis, flexor carpi ulnaris» fle3£or cii|j;itorum subiimis, flexor di^- 
torum profundus 




Bend your wrist In the opposite dlr^rtiaa. ljeii#i^:xelax, flexo^iiii. 
Hold the last tension te* up to 30 seconds, Cfaja^ge handa* 

A stretch for the extensors of the hand: extensor carpi radiaiis 
lotijfiis, cxt^isor carpi radiaiis brevl% esteqpsQir oommu*^ 
nis. extensor cafpi uliiaild 



Ann*. gliomtdnMt 

These stretches are for tennis pi ajregSr a wtett tOgSt ^miiastS* tliS- 
ketbaU players, team handball players, golfers, dlseus and Javelin 
throwers, and hockey playera. Students of certain martial arts 
(Indian mukl bojdng, wushu, samtso) that require a great mobility 
of the shoulders will find these exercises useful. Judo and sambo 
wrestlers, cyclists, skaters and hockey players can use stuetches 2 
and 4 as coirecttve cacercises for a rounded back. 




I. Hold the stick vertically in front of yoii. Tense the arm thut 
holds the tup end. as if to pull llic ^tick cloven. Relax ancL U> strritrh 
the mised iirm, push the stick up with the arm ili^ii holds its bottom 
end, A stretch for thp muscles of shoulder, chest, and upper back: 
tert^h iiuijot", teres ri iiiLiK", deltoideusn pect oralis major, pcctoralis 
minor » rhomboideus, s rapezius, iaUssiruus dor si 




2, Starting from thiH posit it>n, bi1ng the stick to the posiUon be- 
hind yonr hru k and tense all the stretched musc:les Relax, brinf^ing 
I he ^i 'lvk tij ti\c front. Making your grip narrower, brln^^ the stick to 
the back and (ense agniiit- When the.i*rip is so narrow (hat you can- 
not lower your arms any more, stop ;i]id icnsc the stE'etched nins- 
cles for up to 30 seconds. This exercise s( retches the front of the 
arms, shoulders and the chest; brachloradiaJi^:.. biceps brachli, cora- 
oobFachlalls, ddtoldeus* pectoialis major, pectoraiis minors teires ma- 
jOTt serEatus antcrlopr, subscapulariB. 



Caution: Do not forct-; tlie stretch hark beyond tlie point at whieh you 
ean still lens<-theslretehcd muscks. Forct^d slrftehin^ran dinuj/i^tHhc 
shoulder Joint capaule, whidi leads Lo shouldiji' iiititabiliLy and paiii. 



m 



tty of l£ir |]imaerus pass 1»ii£i3d #0 aia^qo^^ bone ^ of the 
shoulder) Instead of littttiig it fi^ i^^^^i^^ the arm j^orlher 
bajdk Qri]|>, Stretch both aiMitQgethier so movements of your spine 
do not condensate for the icsnge of moveimcntln the sbouldeF^dle 
as th^ WDuM In a slngEe^arm stretch^ 



3. Change thr s^rlp. TVlst the stick. Tense your upper biirk. 
shniilrieFR and trU eps. Relax. Move your hanH^ further aparl oti (lie 
slick, i wiHl it iigain and tense ihc strctclitd jiiuscles. Hold the last 
(ens ion ibr up to 30 seconds. A stretrh for (he niuscl^ of the upper 
back trapesius, ihomboideus, Mlssimuis dom 




4, TlTrrn.ig]"i surrrssive Irnsions and relapcations, crawl your hands Id- 
Wcutl cat't I otiien Hold Li ic UisL Ivi ision for up to 30 seconds. Switch the po- 
sflJoii of vcjur hands and repeat the exercise. A slreLrti f(>r iiiufj^clcs of 
i I in IS, sltouldens, chest and upper back: triceps, anconeus, dekoideus. 
pcctoralis major. laUssinius doisi, teres m^or^ supraspinalus 

Till' velocity ol' overarm pattern movements, such as baseball I 
Ihrows ^iv vollcybail sci^vcs and spikes, is related to Uie I'ani^e of oe.U- 
Vn'Liid folalio]! ol' Ihi: arm JSandslead The position, of maximum 

OLitward rotation of the shoulder is where antertOT shoulder injuries 
happen, hofwever, so woric on your shoulder flexlbCllty with ocerdscs 
Uiat develop both flexibllily and stren^. Inward QntemalQ rotation of 
your arm with a bui^ae cord, or spni ig, or weight on apulky, starting 
from a position of nearly maximal oubvaid (external) rotatkm* wHl de» 
velop strength throu^ the whole range of motion. Do this e^exdse 
with your arm bent at the elbow and keep your dhow dose to your 
«Jde. Hold the btingee cord or handle of the wel^t cable so Its puJl ro- 
tates your arm and moves your forearm away from your abdomen. 
Tenae your musdes and bring your forearm to your abdomen. 




5. ESCIMaiOSIC SIK^^ 



Uymi M bting^ cord puU yommm to Ifie Ibc^ Iti^i^it^i^iifll 
mt^hm msA terase from tbrn* fmir temMoii eamle used t& cmsilde 
ti^e stetdi FVflfiac ^dOtje oi ifaiBae ^ axid so 

sAimiidie^ liW^^ baid in the posiUon near ^ 

lai^tiiitligTO the flrstsi^sQiiiiJctf ibatre- 

laimiteem let ^four aim^^piUed lotated furOier, tkmi ymi oao re** 
p^t the cy^^im^^om and relaxation until you cant strstcii ai^ 
mote. You can apply this type of stretching, which slmultaneoualy 
strengthens muscles In the extreme vcingc of motton. In otbermoTO- 
nimts tn the shoulder md In other joints. 



inward (internal) rata f ion of the arm with a bungepcord stanincj from 
a poaition ojncarb.; maxima! outward {external} rotation itop draw- 
ing). This exercise should be balanced with ouiwajd (exlernajl} rota- 
iion qf Uve arm (hottoni drawingi. 





5. mmMnac s^mETCHiNQ 
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1^ 

BtreUsfws letuiing to^be side 

Hyou have tried the test of ftexibiiity potential (located on the last 
peg^ of the book), you already imow whether or not your joints will 
permit a side split Here are some stretches leading to the side spUt. 
Tlicy are useful to martial artists, soccer players, skiers, hurdlers, 
dtincers, skatel^, gymnastSt and wrestlers (es-peclally of jajcket 
wrestlipg styles auch as Judo aud samboj * 

To do a side split from a standing? position, ilex yuur tiipa and 
knees in the same way and at least as mucJi as wlien yoi i a I'c sitting 
on a low chair. T^iis is similar to the so-called horse-riding stance. 
Yotir thiglis siiouid be parallel to the ilfjor at any width, toes point 
foi^arri. and chest up. At the bcg:nnia\E^ of a side &plii attempt, 
while you are siianding in the horse-riding stajicet your buttocks 
should be at the saine level as your knees. 




Inner th^h. stretches. Frorn this horse- riding stance, tense the In- 
side of your thighs as If trying to "pinch" or squeeze the iloor be- 
tween your feet Relax and spread your legs further Keep repeating 
tills cycle of tension and relaxation until you cannot lower yourself 
aity more wit.honL pain. Hold the last tension for np to 30 seconds. 
When duin|f this exercise do not support yoiirseif wiLh your arms. 
Get oul of the s(.reLeh wilhout using your arms. This is a stretch for 
iiniHf le?^ of the inner thii:^h: adductor nr^s^us, adductor brevis, ajpl- 
duutor longus^ gracilis^ pectliieus. 

If yon ;ire n properly trained alhleteyoii shonid not have any dif- 
fteuhy siiviKllnj* in a low iiorsc-ndini:; j^itance. After all stances slml- 
hir to It are ciietiniilereil in [iiany sports, for example. WTestling, 
wfl^htUlltiLg. vol Icy ball J siding, kai^ale, basketball— just to name a 
lew. 
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0. Il^liffii^llRiO Sll^l^I^^ 



If fii^ tii^ acaniie il£KG^ gradiiaJl^r ^^p^c^ f^^^^ 

ifdl^ sta2»^. Siaitlilpi end wL^ f&k BimMe^^^vm&&i speaA 
€0^ g^ualfy pnigc^ loiwer and ttal lKblffiC Keep your to^pEMr 
Mg Bttal^t Bitm^HSi jou let your to^ point to tl}« stdes ^ you 
wldeu thi «taiK« jmi wm fa« grinding your knee caitHag^ f^^edfl- 
cally the tne^alin^pisc]!). At a!l stages (he|^hits» you muatbe 

ala^ to do deep and calm ^>domlnal breathing. If you rush and pro- 
gr^ess to wider and deeper stances before beoomlng comfortable at 
the current stagje^ you may hurt your 3mee&« subluxate or lock your 
sa<!nini, and get lower back and neck pains. Bones of I he pelvis — 
the innominate bones ^ sacrum, and coccyx — move in relation to 
enrh other in efintert with phases of breathing (Walther 20001. fVcs, 
thoy move, even Chough nu'ftirnl rIu dents are often taughL Lhat 
Ltiere is no moveiiK'] il in tin; sarnjiliiu; juint.) The miTsrles that s-ta- 
biUzc tlic pelvis or rrosi^ tlir HiK-rnilific joml shoulti iiciL be kept, 
(ensed liEirc] in |jt>sitU>nsor aA Si OjiWewJbimtimtwouid interfere 
Lliose movements- 



You arc rcridy to do an isomclrit^ sidc-splil stretch when you can 
sland c()ii]iV?rtcibly aL least a couple of iiiinutes in a horse- riding 
stance twice as wide as your shoulders wiLli your thighs parallel to 
the iloor 



Question; When I attempt to do side splits, even though i be- 
lUeve I am using the cocrect posture, I fed a pain in the outer j 
part of my hip joints , Even tliott^ I fed tliMt^e musdes of my j 
I Inn^ thighs might str^iBlt fiireber^ t mi^^^^ IjiMed by this \ 
p^; It a3b]£0sl^^as tho^^ my jot[it0Jffim l0i^£edf'^|ii«iPiM''| 
Ing any tiii^ter iiifmstii£93^ 



Answen Your complaint is lypftcli tlsoee^ whUe at-| 
I tempting the Bide split do not flex their htp Joints enough. 
When ymir are not flje»i^ enou^ tfa^J 
way to spread your thighs wider is to tilt your pelvis forward j 
I (the sameii^p^ ietelf43fU to i 

itheflDorl. 



To do a side split from a standing position, the hip Joint 
' should be flexed in the same way and at least as much as when] 
you are sitting on a krw chair This is similar to the so-called 
iiorse-rldlnj^ s to nee. The horse-rldlng stance averts irritation I 
ofthe upper brim of the hip sock^^ind the r^ultb^g pain above | 
the hip joint. 
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% 4^ 



tlc» get fipi this po9ftf0n to the full side spilt should take you 
i^t^ttm^ people with weak knees may vxpe- 

i^m^ ppEi^iymm M mMsM mmeB^ strai^gth exer^^lses for the muticlca 
StaJbHlzlng the knees vffl ht^. 






Another ui^rsion qfthe inner th^h stretch. Gradually Increase the 
liPil^ht of the support or ( he distatice from the supporting leg to the 
support , ill the latter case. utiL' s^jincthlng stable and nottoo Jl^ls^ 
lot' Lxainple, a pUe of gyiOE^tic psida^^ euppoil. 



AJull side split Spend 30 seoonda or more In this position tensing 
the Inside of your thighs. Tiy Ufting yourself off the floor by tiie 
sheer strength of your Icigs. Eventually you should be able to slide 
1 1 p from the spUt to a atanding position without using your arms. 
Then you qan try a M aide epUt in suspension. 





An €X]^xlse ^ a dtffei^t kind of a 
toes poiniing upwafvl^Hate is a 
thlg^t adduefcdr BiagnuSi adducfcor bdv^* &Mm^ knig^, 
gracilis, pectineus; and muscles 0^ buttocks: ^udciis m^iiiB 




Two mojv v^^rsioiis of the previous i^trt'ldL Tense the muscles that 
ieel strt'lched anrl i elax Lherii to increase the angle between your 
legs. Keep rt pralin^^ this eycle of tension and relaTcatlon ttntil you 
cannot stietcJi ai:iy more wiQiout pain. 
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AJiM side split Ui suspep^jori 

Cautlmir A k»ss of b^dance may p u L yam intisiies out pf conunls- 
sixm^eamy^ or mc^. Your fiiBt atl£i^i4s stoiiM h^^^mt on ob- 
Jecte lofw eanough so that you can nest on the floor without tearing 
the muscles ^imM ymi happeaa lose your batouse, 

Side splits are not cUfflcull. Anybody with normal nxn^e of moi ion 
Jn the joints of the hips and lower back can do them ontre learning 
tb£ G^;ftt±hlp-pelvl& aUgnmcnt and with a little strengtii training 
of &e adductors. Wakness of the adductors Is the main obstacle to 
doti^ side splits. \^feak adductors tense veiy strongly when you tiy 
^ 9|f^fl3fiiirle^ in the atiaddle stance, the stronger th^ are the 
l^fee^fefldu pain, and reatstan^l&esmls'nhlk spi^eadi^gyour legs 
aE ^ to the iOoon O^E^mltjr the sh^n^ fhe nniscle the less 
activaticm iseedsliQ aiq>po^ any 0v^ load (deVHes 1980), 




Another Jldl side split in suspemion 
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1 o balajice stretches for the side split. ^fMxsh stressed tlifi tiii^ 
adductors and tnternal rotatoi:^, do the followlpg atrefc^aes fibr^ 
iHUScl!^ njfiflrtng the thigh away from the body Cthjgti ahdttctois) 
and mw^b^tionoti^ th£ thigh outwani (extmtiai ido^it^ 
thigh). 




Outer ilnnU and hip stretches. Bring one Ic^^ across your center 
line. Tcnsu i h;' iiiust lcs ofyour tniler tiii^^li ^incl hip as il you wanted 
to mtn e your tlii^^h up and out. 1 !i<*n relax aiid bring the lej^ further 
acroJiS and dtnvii to I eel more sLrcLch. To feel the stretch mainly in 
th^ outer part of bvJ[ locks, brlnc^ She thigli up toward your chest. To 
stretch the Irtinl outcr hip tmore stretch on the tensor fasciae 
iatae), point the thigh down. These arp stretches lor muscles ab- 
ducting thQ. thigh: salute us minimus, gluteus medlus. gluteus 
maximum, tensor iasciae latae, piiilbrmis. 




^ I 

Astjvtchjbr musdes rotating iha ihifih nrrfH'nnri, Bend your knee 
and turn your thigh and foot inward . Grab youi- thigh just abavc the 
knee and hold as you try to luni your thigh outward. Relax and 
turn your thl^h (and your foot) more inward, This is a stretch for ex- 
ternal rotators of the thigh (the muscles fhal limit its inter nal rota- 
tion): piriformis, c]l>turatorlus inf.ernus. obturalorius ejiterruia 
[only up lo 40" of inicrnai rotation of the thigh), quadrat ns [( inoris. 
pcctineus (only up Lo 40'^ of internal rotation nf ihc. Ihii^h}, gluieus 
maxliiTus, jTiuteuS medius (posterior libers) , gluteus minimus (pos- 
terior iibciiii. 
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tf^ liaMe tiled tb^ tei^ j^lls^^ potential (located on the last 

p&a^$Ms^pi^ Bsi^ i^ mmis^s^^ leading to the front 

nasts. skaters, skl^ tzadkaiidleld atlAdm, m^rt^ 
Judoka and sanilac) wralkm^ 




• 



Fm^^ms &^ m^m^. T^[me nm mixa^ ^st l[sdng your 

stretches tK^t^^ttieiKiiiai^^ti^ up «iid:63^iv^ 

(hip aexors). for example, Iii mi^ tm^ mms^^^^^^^ 

straighten the ]mG^ mmm VBom1^^^ pls^lia0tM» ol^kiittiMi^ 
intertills, adductor m^us, addli^ir Icmgus^ adductor famvts, 
j^rat llLs, quadriceps (rectus femorls, vasi-iift t»faKfBalte^ m^- 
dialls. vastus totenn^lus), ^eiit&mm,^a!^mi^^ 
ciae latae. 
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Calf Hi rei dies. Grab and pull your Loes toward yourself roint 
your foot forward ajE^fUnst iht^ ri sislance of your arms. Relax, pull 
the t0€5 r loser Lo yourself an ri slart i^ointing the foot forward again. 
Hold the last tension for up Lo 30 seconds. Change leg,s. These are 
stretches formuseks of the f :i1Il ^Gastrocnemius, soleus, planLaris. 
flexor hallucis loiigus, Libialis posterior, flexor die^itorum longus^ 
peroneus Jongus. pcroneus brevis. If you do these j^Ert^lchea with 
your knee bcnl, you slrett^h Lhe sole us and with the knee straiglit 
yoii stretch both Lhe soleus and gasUocneniliis. 

To si lengthen and stretch mu stales of the calf that limit the dor- 
siflexioi:i of the ankle, as well as all muscles of your thighs and but- 
tocks, do deep squats with feet kept flat on the groufid. Do net 
bounce, just go down as low as possible and then raise up. tensing 
the stretched muscles. Do front aiut sftle kmg^ ln^Ji)p:i« &^ 
ion. If you cannot scpiat with your lee* fu% on tJici^Mir* it taeam 
that your soleus Is too ^bsst. Hie reuied^ld toi ^ism'^Mn^ deep 
squats or to do the calf stretches shotm abovie. 

Gdodii^'irajpd range of mdl^ lii lie joi^ lidnmlts 
you to lean mam and xieach witti your arms lurtlier fomarjl^ii a 
deep squaMtt^eiu^c^ mmmp e x &sw^ mwrcamng 



t 



s; mmmwm mmmmm 
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Han u>t ring stretches, li si 11^ one of thC' positions j^Iiowji cibtjvpt 
Stretch your hamstring by cJes. ix Lisisig Die Angle bcLwijeii your thigh 
and your trunk (In the sitting sti ck h) or increasing the aiijgk be- 
tween your thighs (in the standing and in ]yinfi stret(:hes)! Keep 
your spine Slraight to stretch your hamstrings unci not yoiu lower 
back arid tilt your pelvis forward (push buttocks Lo il ie i ear) to fo til 
moft t^ise the tiamatring as ff to bring It back down, and 

then relax: It Ptdl your leg tawani yourself, or If uaJrig a support, move 
the supporting 1^ further back. T«ise ^gaJa 
BoM ttie for 1^ to 30 sqoockIs. Chanp the tef. Itiese aie 

O^pe^jbzuHls, scmftnmiiLbianosuB^M 



To Increase the range of forward flexion in ym^lili^anl^t] 
the same I i me to strengthen musdes of the lower back, but- 
iin ks. and iLuinstrings do "good morning* and stiff-leg dead* 
UflH. Use weights light enou^ to let you move through th« ftUl | 

nuigr (>r iiK^lion. 



TO 







Plncli ttw floor, tensing the hamstring of your front leg, your quad- 
ije^j^ the so-called runner'a muscles of the rear leg. Relax and 
lofver jbur hips. Tense agiain. Hold the last tension for up to 30 sec- 
onds. Change sides. These are stretches for musctes of the thighs, 
buttocks, and pelvis: iUacus, psoas majon quadriceps (rectus 
j^mjorl^, vastus lateralis, vastus medialis, vastus fntermpdiuii). sar- 
torius, adductor magtius. adductor lotions, add uc Lor bre^is, 
gracilis, pectlneus. tensor fasciae latae. obiura tortus internus. glu- 
teus maxtoaus, ^i^jeus medius, ^ute^ xnhiUnu^. 




}Mi front sptJit in suspension 



5. ISOMETRIC STOETCHiNG 
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Splits and lil^ kicks 

J9 ft Idckm; why shouki you be interested in doing a from split— a 
«fcaife:Str^£!blKiiispe^^ that requires static HexibilUy 

wMIe Idy^ ^p^fiJto d|n^^ able to do the front 

apllt twd tt fe i tm (i^oii^ Iji:^ not necessary for) learning high side 
and xiHuKidNp^ position of 1^ in a koni split is the 

eeun« «t$ M hlg^ leg in this split 

^ittesponds to 13m kk^di^giegmA the 1^ to the supporting 

high roiindbouae kteike ake^ enou^ to control and correct yaur 
iKidy altgQinent, especially of the supportAig leg £n t«S0^cm to itiie 
Idckhigj^and of thfitrun^ 



hYoiiL ^plil {rotated} aiiLLaii^h roui^yju^e kick 

The side split, if done according lo my method of dt^vclopingflexl- 
blUty and strength both at the same time. slrei\E^tlRTiH ( he nniscles 
ClfHielEyser thigh- These are the muscles of ttiK suppot tini^ Ic^ that 
m etrrased v^hen. you do high kJclca. During a kick the kicking leg 
displays only c^mamlc flexibility but the stretch on the supporhng 
leg is more like a static stretch, albeit short, even abrupt. The inner 
thi^ of the supporting leg Lenses wMe being stretched lyy the mo- 
mentum of your b@d^ moving ttTward a taig^. To strengthen 
the muscles of the inner tWgh you can either tense them in a wide 
straddle stance and eventually in a side split or you can do resis^ 
tance exercises such as adductor ftyegi lulcluisitQr 
(fihown on the video Secn^is of Sl^sej^^ 
Publish^. 
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Trunk 

Following are stretctoes for track and fidd athletes (throwers) , wtd^ 
tiers, Judoka, gymnasts, da£i@^S« lOid ta^^ jUayem^ 




Stdi.' toidi. Do not twist or Iran Ibrward. Move only to the side. 
Tense the stretched side lis if to sti ai£^htcn up, relax mu\ u y IciLnin^ 
further lo the side. Hold the kisl tt^nKiori for tip to 30 secoods. 
Change sides. The?^e are stretches for muscles of the side of the ab- 
doTiien and of the back; quadrat ns lumbonim, longissimus dorsi, 
ilfoeostalis, obliquus aLadomiiiis externuSt obliquus abdominis In- 
tel uuSt pi3oas major. 




Lower bade and hamstrtng stretches. Grab your lega and tense 
your tsi^ mM tsymg to nslialghten up. R^os, 'ki^^mim^i ^!^ 
teoK agatn^ Bdkl#ie]a£tt@:isi0n for uptD 30 sedG^dft^^lbd^^ 
stretdi tn ^ muscles ofytiui^back, rouiadlt sll^t^. Keeping your 
stra^^itectretches most^ your hain^trtiigl^* 

buttocks, and ham- 

^uteus medius, adductc»r ma^ius, biceps fesnpsis, semltendinostis, 
seoilmembmnosus, ptrilbnids, and musdes of the catvi^. 
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Tnirik rotations. l\vis(. ( rotate) your trunk and grab your foot or 
put your I lids on the ground. Tense Uie strtftched muscles of your 
trunk, rchix, anri tm^t further Tense again, rckL\, atrebch and liold 
the last tension for up to 30 seconds. Chiin^fe sSdcs. These are 
si retches for muscles of the back and the abdomen: semispinal is. 
multifidus, transversospinalis, obliquua abdominis externum, obU- 
quus abdominis internus. 




Abdomen stretch. Tense your abdomen as If trying to pull your 
hips lurwcird and dnwci. Relax, lower your hips, and tense again. 
Hold the last tension lt>r up to 30 seconds. This is a stretch for the 
front of the abdomen, ninsLlet^ on [he front of the spine and the In- 
side of the pelvis: reetn;^ abdominis, obtkjuns abdnniinfs exteoius^ 
obllquus abdominis Iniernus, quadratus iumborum^ iJiacus, psoas 
major^ psoas minor. 

A more iniense version of the previous stretch also affecting the 
I n ) I H o f 1 1 ] e I E I i,t^ !i s . Us 1 1 ally your lower back will get very tense while 
yon d<} them- ^ibtUunrn ^^tretehes. Yon ean even get cramps. To relax 
1 1 1 e hae k . ik > ti IqlipwijQg ''pQmteiT^totqhr wbijch you can dp wlth- 
QUi tensing. 
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Isometric stretches are ^miuous esertlsei jecpitring adequate 
between appUcattons. For best results, supplement them witti 
dyijainieflmtg^^t^^ as described in tim*±apter on page 50. 
In the workout, aU x^mamlc exercises wmt precede the Isometrk^ 
with few eaa^ptlons^ (Qne eaampio or an exception: You can include 
IdgQsnetnc tension Involving multiple Joints before speed -strength 
actloi^ because such tensions can act as a sttniulatlng factor 
[GulllchandSchinldtblelcher 1996; Sif f and Vferkhoshansliy 19991. 
UywjL^kect tD do this, the i ^metric tension has to be done in a po- 
sition similar to thai in wliich the maximal force is to be ^^en era Led 
In the following speed- strength action-) You should do tl ic isometric 
stref c'hcs after all the dytiamir exercise?^ rather itnui i?clni e tjecause 
of the adwtrae effect on cpordlwUoxi Uiat ii&ometrics have. 

R^ffiCiih>a^---a partner In stretiditng can cause an Injury. If you 
nieed someone's http In doing any stretches, it means that you are 
not ready for them. It Is better to go slowly but steadily* 



6. Relaxed Stietebiiig 



i 



Relaxed strptchcs are yet another i]it.aiis oi devtfkjpintr static pas- 
sive flexibility. Althoui^li much slower than isometric sLrtlclies, re- 
laxeci stretches havt^ sonic advantages over isometrics. They do not 
{Muse fatigue and yon Lari do them when you are tired, Problems 
are unlikely, Ihere aE'c two major drawbacks: your fniisenlar 
strength in extended poaiLion.s tor all practieal jjnrposeH does not 
increase as a rot^Lilt of relaxed streLehin^; itiid relaxed streLches are 
very slow. The same person who. in nsing isometrics, gets into a full 
side split in 30 seconds without a warm-up may Lake up to ten min- 
utes of relEKed stretching (with no warm-up) to get to this same 
Icvdw^athln a couple of months of doing relaxed streiehes this time 
geta ilJi^nrtie!!: i^A^ some more montlis it m^iy (ake voli from one to 
two mtlnileft Id #5 a full spilt. (With a good warm- up . oi course . you 

in^^wGil^^ stnstched at #ie end <rfa cool-down 

Jmt }Mam Hdal ymtiat m mard^ do Uma^ta: isometric 
ati^tdaes CAT Instead of Ihw, If you hscsr^ enou^ time fna iSay, you 
can also lio itusni ivli^ae^ fed like it, withotit m wioiiMip, 

Rekofed stretf^ies decri^ade Mmigth by imp^n^ ad^tlic^k of 
(lie fiiz«rtelied muscle f<»r up to five nyEptes aft^ tlie slrele^ and 
the o[»itfai:tile ime fer up to one tacnaf et aL WOG^* 

In doing 1^«se ^Iretches, assume |»os£tlOEis thiil tat j^Hi x^tepE aU 
your muscles. This Is the opposite vf i^tiM fmx do In laooidfiQ 
,s I retches. Some isometric stretchesaan&fiaiie inpdfi^ 
lo majdmally tense the stretched muscles for example % fiaisl^ 
your Wight on them as !n side and fi^t spUt stretches. In r^laiieil 
stretching you wani as little weight on your muscles as possible. In 
HplM,^. lean the body forward and support It with your arms. Relax 
complelely. 'flunk about slowly relspfitag all your nniscles. Do not 
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think about finything energetic ot unpleasant I^okla^^iPlS^^ 
oJ Uie stretch and bi^alhe calmly, mIXk deep abdcufiiQal breafha. 

Usually ft is^KtorMiiiii!^»e^^ esslidBteir-es- 
cept whmm afcrefeeh iliifveires^t^^ bac^JWard. IMfl is 

how It to (tow In yoga postofifi im&l. Bxh If you bwlst 

u|> woil b^Hiad yourself as as you mm, ysiu will stretch and see 
furtber M IsiU^i&Cli^ Jf llll^!^ the same twist you look down (tip 
your head dcm34^#na liM ^s^mib^ spd see further at exhalatJAii, 

IldtoeElQgtlilo asbr^^ po^nt you will feel resistance. W^t 

111 ^at posttftm paUept^ and after a while you will notice that you 
cm Bllde into a new range of stretch. After reaching the ^rrealest 
pCffi^Ie Mietch (greatesi ni this stage of training), hold it; led the 
mfld tension in stretched musrles. Get out of the j^trctch after 
spending about 30 seconds in theiinal position. You t an stay in the 
stretch longer— a mtnute or two— hni for increasing the range of 
motion the most effective duration ot reiiiKCcl slrttt hce^ is 30 sec- 
onds (Bandy and Irion 1994), and the nitsst eflective ircquency is 
once per day (Bandy et al 19971 Ho not stay in a stretch until you 
get inusck spasms. You can repeat the stretch alter a minute. 

• « « 

Flowing are examples of relaxed -stretches for various parts 
body. Doiit make the mistake rst ih inking you are supposed to do aJl 
these stretches- (See diaptet 2, page 2S,J 



6* HEiAXED STTEiETClIlNG 
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Wostisi^fyll^G^^ stretches look slnjttoi^ tlaAlm 

l^l^etehes 1^ 0i mm muscles. Ibe diSk^mmm^ in tliei^axed 
the str^cEied muscles ere not tensed to omxlfie tito 
stretch F^ex. tn relaxed stretch^» ym puJL gedxtlf ^iliji i^nitai* 
Qusly stretched (and relaj^ body part, uiillfee In isdmdjie 

stretches in ^i^xlch |mi imll Strong sig^USt the alternately tensed 
and rHaxed muscles. 



Put your hMid m your cheek or your chin. Turn your head Lo the 
si^. Gesotly puH with your hand to Jno'ease the range of motlorL 

Mij|c^^ Strdidh^ splenlus 
ea|}lti(s M^^rtfld^, «^[ilspt[mlls capitis et oendcds, lec^us capitis 
postedor ma|ar, dbUquus capitis Inferior, multtftdus oervlds 




Put your hand on the side of y^li«^, li^fidur head lorvwd 
the shoulder. Gentry pudl to tocreaae the stitlch. 

Muscles; stretched: stf^rnoeleldomiistoideua. ^lenius c^fda et 
f'rrvlr(pi, scalt^ims anterior, scalenus medius, seal^im posterior, 
Uloco£»talis cexvlcis, longiS8lmusm|il|lSt levator sc^^iulae 



BcTOwiwi Bfid A. RmrttiOsr aSTTI and tiiy I. A. KapajxtJI tlS74« 1S62, 1017). 



ITeck 
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6. RELAXED STOETCHING 



Fareajna 




Bend your wriflt, gentfypFUltog wiiaij!3«jr0ti^ 
stretch. 

Airtz^^tjchfor tiije Ae^Ts (tf the hand: flexsor cai^Jradlalls, patoaiis 




Bmd^oiiriffiMlul^p^ g^t^piiUii^g with Jour 

otlicr hand to Jbacrease the «trci@hv 

A ^I'^^Kitt |!lr tlie^^€^^ of the hand: esiensor carpi radialis 
lost^]^ WSsBi^or carpi radialis bi®|l9t exiswor dlgltpruiii cammu- 
extensor caipi ulnftrfs 



6. mumm mmtmm& to 




Hold the stick verUcatty^ inlbemt of yoii. Iidi^#be i?ai£^ 

A stretch for the muscles of shouldetr, dnest and iq^ier Ib&f^i 
teres majorp teres minor, deltoideus, pectoralls n3£||cH; pectorallB 
noyyoor, ihomboideus, trapezius, lattssfmuis dor^ 




Bilxig the atick to the poisttlota 
iwest possible. J>o notioree the streti^ beyond the sensation 
of a pteaaant atretdi. 

Dautim: F^|l^ strefecMdg ea^ damage the shoulder joint capH 
gafe^ whlefe feadb 10 and paM, I 

AsLi t'U;l i for muscles of the front of the arms, shoulders, and the 
rhest: biceps brachii, brachioradialis, coracobrachialis* deltoideus, 
pectoralls major, serratua anterior^ subscapulaiis 




You can stretch the aame muscles doing this stretch. Note the 
iitiiMiile rotaUon of the arm, which makes it easier to mcrve the arm 
\mck or up. 



so 



6. E^LAICM^ {^ll^l^CSflM 




Change your grip on %6 stick and twiit it* 

A streti^ M Tim&dleB of the upper tiadc tiapeaius, itunnboldeus. 




Tbis is another form of the upper back stretch. 
Crawl your hands on your back as iai" as you can- 




Grab your hands behind your badfc. If you isaimof^ iiic a piece <rf 
t ope or a stick to craifd your hands towaopd eaic^ iltli^i Mtiam* pftfll 
down the upper hand, ttum pull up the Iqw^l)^ foci a good 

sUetch. 

the Inflp^ce of mpcmexit In Oie spbiuem the ma&s tiimxmmM 



I 



6^ HliLICiQSD^t^^tO^ 81 



Pfiratcfiei ImxdiMig to the side spUt 




Place your l^ era any support J^fber lean \£maid^&i^ }i^m:mi3m 
tiie oilier kg away fit»a^ supp<irtlftl^support Is st£^ 




Yau can alsa Uft your leg with your hand. 



S(i {^(t hrs for muscles of the inner thi^h: aHdiictor ma^ius* ad- 
du^iur breviSp adductor ionguB^ gmdHs* pectineus 
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6. muQ^mmBimmmQ 

4 



stretch the muscles of botli yonr inner Lhiglis in this position. 
SWft your w^i^^ht bct^vcen yuur l^M*^ and arms to get the best 
stretch. When yuur k;ga Ltnse. help tbem relax by putting most of 
your wei^t on yniir ai tns When the iegs relax, slide into a ^eater 
stretch by ahifliiig your weight back. 




iiere is one more, even milder inner thigh stretdL St down, hmd 
your knees and pull your feet together. Now. lower the tliighsl^ili 
only t he strength of the muscles that abduct and rot8^1ti«itt^^«^^ 
EisOly. Do not push wiiii your hands* 

Stretcht-s for muscles of the inner thl^; adiiictor msgpLiis, ad- 
ductor brevis. adductor longus, gracilis, pecttoeas 



6* RELAXED STRETCHING 
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To balance stretches for the side split. [stret.rh<^s for the thigh ad- 
ductors and internal rotators), do the following stretches for Uie 
thl^ al>diictDrs and the external rotators of the Uii^ii. 



Outer thigh €tnd hip stretches. Bring one kg across your center 
line Lo feel a slrrtrh in your outer thigh and hip. To stretch the 
front- outer hJp (.iiiurr sljrU'h on the tensor Ibsrinr In tar], point the 
thigh down. To ['("ipI (he ^^ti;cicli mainly in the tjulcr [jurl of hutiocks» 
bring the lhip[h up toward your ('ht^Kl . A strelcli for tTU]s(,'le^> alxUict- 
tng the thigh: glnleius minimus:, glutens mediuSt gluteus mazdmus, 
tensor fasciae laLae, pinibrmis 



Sf frUriies Jfjr nmsciea ratciUiifj the. thigh oittirmrl. Standing upright 
hriidytun- kni-rci and tarn your thigh und fool Inward. Alternatively, 
you ran strck'h the same museles while sitting with legs bent at the 
kiieoH ;niri \cci Myovi shoidder width apart. Lean baek a ittUe and 
8U|i]>()i [ ytnir Iriuik with yoni arms by placing your hands on the 
l1o(ir])i-hL]He your hips. Atk'ttipl to touch tho llnor between your legs 
W'jlii (hr Iviioo. These Lire .slrelohes for external rotators of the thigh 
(lfn- iiiu.si k's ll'iat Itinil {(s iHilcrnal roiation): pirilbrmis. nbtnrato- 
rius lidrrnns, oblnrai(}rius exleriius [only up lo 40*"' of internal ro- 
I 111 tnn of II II' llu.t^li). [[oadrahis R-inoris, pertiiieus [only op lo .'lO" of 
liiku'Jial rotiilioii of Ihr tliijUjli), ghiEeiis iiiaxlouis, ^^lutcuii ine(.hu^ 
(poaterlQr Hbui'^l, ^Intcu^ nilnljiiu^ (poslerliir libers). 





e. RELAXED STRETCHING 



Btrmhem feodjug to thefiwi spUi 





ColJstj^tdw9. PimyourtQ«»t0w^ Fed thr st retching in 

tlie musclei<rftatos^g^s^?KaiOTlii8, aoleua, plmitans. flexor hal- 

longus, pefiqiwajslMBvls* 






mm^ttm^tches. Using any of the above shCfwn positions, 
Stretch your lla^]^trlng^, Keep your back straij^hl to make sure vlki 
Stretch malnlr the hamstrings. Tilt your ^vis loi^ard (push buL- 
tcH^ to the rear) to feel more stretch, 

Muscles strctclicd; hkeps feiiic^ns. st miineiulnuiiosus, seml- 
tendlno6US, adductor iwagnus. gluLea^> maxlmut., gluteus inedlUS. 



piriformis 




Front of the thigh stretches. These arti sLreUrhes ibi ihc mnscles of 
the front of die thigh and the so-called runner's mu!^<-lcs (liip Ilex- 
ors) originating inside the pelvis and in front nl the spine: iliaeus. 
pstias major, rectiiH femoiis, quadriceps (var^tiis laLeralis, va.slus 
iiKxhalis, vastus intermedius), sarlorius, atldnetor rtiapius. ad- 
ductor longus, adductf>r hrcvis, gracilis, pcetiritrus, tensor fasciae 
lutae, obturatorlus Intern us, ^uteus inininius. 




A 



Sll In the froot pi^tpXei^ trunk forward md bacicward to 
•iretch all the mvm^^^oid tMgtu}»i!^ti^^ P^Vld* 

Muscles stretched: lllacus. psoas maJor» rectus femoiia, vastus 
LMn iillH, vastus mrdialiSi vastus intprmedliis» sartoiliis, adductor 
] iiugiius, adductor longus, adductor bnevis. gracilis^ pecttneus^ ten- 
tmr rnsriac latae, obturatorlus Internus, gluteus maxlmust ^utcus 
nirdhis, j[liitrus minimus, biceps feinorfS, a wnfm CTnhra yiftft iiifa^ 

iit:mitc»idkiu%»uSt pidformis 
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XnuLk 




Side bends. Bend your trunk to the si6&. t]k^mit1m^eit}smymir 
trunk forward. 

"ilifise ai«afer«(£to of the biiasand the Mde of the 

mbdasnmt quadmtuB imnborum» k>ngis^ixiiul 4omU iSUjme^S^^ 
tMkmm^tikm^iM Intemus, ol^lgiuixs ibdooiiiiis e^ternusi psoa^ 




Trunk rotatioTts. Rotate your trunk as r as il t£ikes to feel a iiiiki 
stretcli> You can increase the strctrli and hclp ypijfj^eU keep it b;5f 
putting yoiua: hand on your leg or on ttie Hoor. 

Muscles stretched' obliquLis abdominis cxiernus. obliqiuis dh- 
dinjainis internus, semispinaUs, multilidus, transversospinalls 
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AbdOTiien ifrt tc/ifs. The??e stretrhe^t are for the front of your ab- 
domen and the nnisclcits on the front of the bpine and the inside of 
the pelvis: rectus abdominis, obliqnns abdominis exlemuis+ obli- 
quiis abdominis interims, quadratus lumborum. iliacus, psoas 
major, psua^ minor. 



LuuJtT back sLreiches. Stretnh as much as It takes to relax the 
muscles of the back and [jot stretch its ligaments. Stretch! n^^ the 
ligaments of Uie back wt^akcns i(. This is why you will not see here 
a relaxed stretch for the back in a standing position, 1 tit^ wt i^Eit of 
the upper body hanging on your rounded and relaxed spine can 
stretch Its ligametits. In the sitting stretch, to feel stretching in the 
muddfi^ of your liack. round it all^tlj. In the sitting atreteb, keep- 
i ng your hadk stral^t stretches iDOStJt^ your hamMdng. 





Muii^ iilretched^ loiigl^Siiiiigi^^^ lliocoQt^dli. iilultlMus 
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7. Sunpte JUnrkout Flans 



I lereyou gel. examples of how In choose excrciJ^i-s ( lt.'|.]tMi( [][i^ on Lh*^ 
task of your workuiil iirid when iodo (.hem hi ilitMxnirsf otliu- work- 
out. You will Ihif] several sport disciplines lisU'd. Each is rf]>rt^- 
aeiited by one wurkouL with the task comnioa for liiaL dificipliiic. 

These are just examples and not prescriplions. In a professjijiv 
ally run training process, no workout is the same. Iiaeii woikont 
has ei titer a different task or the (ask is rcsili^ccl by u dillerenl 
means eveiy time, Diilercut tasks and differeiil rneaiis of their re- 
aliZtition are assigned to workouls tie pending on Mn' hi^c, riass. and 
i rtudltlofi of the athletes. In planning a workout the etjacii has to 
lake into consideration the workouts done thus far the next tasks 
that need to be done, when the athletes need their form to peak, and 
muchinofe. To put It simply: your aikill level and condition change 
lli^ ieiK>ikDut to wqrisout, and so do your exerdae needs, 

Thi pt oper aeiiueiidi^i^Mf^dbt^^ €^imEa^, dtei^ 

Bcttv^ IsaiiietElc^ pekmed* <lo n&t have to do ill iheae types of 
stretches in aipoikout. You can skip the ones that you do not neiaii 
but do not alter the order unless you have a good reason and ktmm 
wliai^u are doing. For example. It sometimes may make sense to 
do a static stretch before dy<i^k^i^ ^>t^ (but not before some hl^ 
power or maximal foiroeiwvements, such as powerful klcksj. 

En the following exampl^^^l^SQ see only the flexfbilily exercises 
related to the task of the wodspii^i The ea^ercises of the main pnl; of 
the wqitout are not ^own. 
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7, SAMPLE WORI^OUT I^LANS 



DiscipUne: Timok and Field— Hurdles. 1 ask of Lhe workcml: The 
technique <rf passing the hurdles; m work on the sLarL irom the 
blocks or an ^ fiiiish 



General warm-up 





Mcdnpart 



7. ^S^AMi^ WPRKE^^^H^ 
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Cool-d&wn 





Jogg^ March, wiih lun^ 






iHmetiliC itcetc;b« 






Btkxcd EilTclch^ March 
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7. SAMPLE WORKOUT PLANS 



Discipline: Gymnastics. Task of the workout: The development 
of flexibility ynd ihc perfection of the handstand (a task usually 
realized with chiklrien nine to ten years old) 

Getierai warm-up 





Jogging 





, e.g., aaccer 










7. ammMymmmn^MJm 




5taUc a^clivc slretches 




tiqnietilc atittcba 



March 



@4 



Discipline; Klckboxiiigi Task of the workout; The high round- 
house kick 



Genetrd wann-up 




rotations of 



Specj/ic warm Up 




Mcdii pan 



7, SAMPLE WORKOUT PLANS 



9a 



Cool-doLDii 







Front fungBS Side hinges 






tJiiiEi|)A^ rope' 



I 



m 



% BmBmmmmmf plans 



Discipline: Judo, Task of tlie workout; Teaching 0-Soto*G^ 
[big ouLside i^weep) 

Cenerai. wwm-ap 




Rotaijonsdf Judast^ PyQamEG Qto^tcto 

thje Joints 

f^peciflc worm-up and main part of the wc^icout 





7. w«»?RMjr 



IHaclpllne: Bodybuilding. 'WisK of llie workotti: tiovcloplng 
fitrengtli in the upper back, chest, forearms and lower legs 

G&ietat warmrup 





Heurdi wtt& itftHtlOEiaiifjQie Joints p^namle atn^icbea 

Specific warm-up and main pari oj ihB workout 




CkxA-down 



T 

A 






ITI 



7, msmmvmwmmnjm 



IHsclpliue: Swlmmlpg* Task of the workouL; Speed in the 
huLterfly stroke 

Geni-TLd warm-up 




RotaUltas of tbe Oiyiiainlc slrelches 

Jaintfi 

iSipecj/ic warm-up, mmi port o/id most the cooi-€iQwn in the pool 




8. All tbe Whys of Stxetehiiig 



in this rhaplcr. you will learn the whys of llexibility and s( rd [ hing. 
This nit^lhod of developing llcxil^iUty works for you regardless of 
whether or not yoii imdersLcirid Us physiologic al basis, as lonj^ as 
yuu do the exert ises exactly as pj cscribccl in chiipLens l-G. Never- 
theless, the more yuii kriovv, the bet ter vour choice ot exercises ^md 
the greater the likelihood of getting tlie results yon want. InJoi nia- 
tion — good in Tor mat ton!— -also gives yon the lin.si^ for countering 
bad advice you may receive. Note Ihis well: Menial rigidity — the in- 
ability to abandon fixed ideas while solving pt cfbloiiis, a sign of low 
Intelligence — is usually accompanied by a iow level of physirai llexi- 
bilitjH-pertiaps due to the connection between flexibility and coor- 
dmajQim ^(fatv^ey^ [Malv^^] 1981). Coordination Is considered a 
mcvtxir espx^esstoa of tuieltect Wktmy 198 la}. 

FladbiU^ Is tt^ Itbllity to perfomt movtimmits of any amplitude 
(octent oriaoge] tnmjoltit^fign^up of jol]al8.0ftba[t£r3^El^ 
greater fteaat3(fl|j|y* 

A hi0L lev)d of 09?&m]l flesdbiUly helps one to perlbnn asqndint* 
caUy in fencing, and in various iyjics rfi«paitoj|H^f¥^ 
^e^s^i^^puSiOi, sambo, ahuai-^chlao, 

Certain fpoits — e ,g. , ^^nmastles, jit^elln ^mvi klckboxli^-T^ 
([II i re a maximal develofiiiieiit of flexibility In all or some of the m^qr 
Joints Just for the execution of thetr basic techniques. Just the re- 
vc*rse is true in some others. The greater ttie flexibility of some 
joints, tiie worse performance. For example, long-distance runners 
lose nmning economy with greater dorsiflexlon of the loot and eaCf^ 
lernal rotation In the Mp Joint (Craib et al. 19i§). 

Ill j^porls (tailing for a generation of maximum power in move- 
ment, before pimehing, jumping nnn^vlng or hitting a ball, or put- 
Uiig Bhoi iHAM&lm InsUnctivdy maKe a movement In the 



102 



8. ALL THE WHYS OF STOErrCHlKG 



opposite Jirection. knowing that a prestretch will increase their 
power. This is called stretch -shorten cycle. In dynamic conc^fitric 
actions muscles work best tf you cimtract tbem from an optimal 
s&eli^> Longer <}rinoi^ 

j€ct (ball, shot fi^t] m a kmger path and thus for a longer ttee* ac^ 
^emt^i It 1X101%. 

Qi^dlifli^ of mm muscks may contdbute to it^tid^ IB 
80[lXBr#e^vteG&or sports. For«XMIQp]^llim0til^ 

(^1) atMetes with p^^g^ tmmmm i^w^M Imm} tmded to 

(132.6^ [standard deviation 14.9^]1. In fb^ i&iBe of rowing, ham- 
atringsi too short to perimttai^^]^^ peMs as 

Ifctaiki^ to the luoibar sjKine ^om flexing ixbotre ithan 50% of its 
umimum range o£ flexion at the catch phase of the rofwing stroke 
contribute to hypermoblllty of the lumbar spine (Held and McNalr 
2000). E lypermobihty of the lumbar spine correlates strongly with 
low back pain In rowers (Howell Increasing hamstring flexi- 

bility lowered the number of overuse injuries of lofwgf limbd la mm- 
taiy bft^ training (HarUg and Henderson 1999J, 

FlexibiiiLy is joint -specific. Some jo in is of an Mdividual caji Juivc 
a flexibility greater tlian averat^c whiJc some other joints ean have 
lesa than avoraffe flexibility — the same person can have normal mo- 
bility in th{' hi[i J(>i]i(s hi.it suffer from impingement of ihv shtinlder 
and one joiiiL oi any pair of joints may be more mobile liian the 
other, [■lexibiiil.y in a joinl is the sum of Joint mobility. It depends 
prjmarily on tlie shape oi joint surfaces, the lengSii nnd i>11iibility of 
ligaments and joini eapsules. the length or the compliance of mus- 
c les asMirialLd with that joint, and in the c ase of active move- 
aK:nls — tlie ability to combine tensing of the moving muscles with 
loose nini^ of Lhe extended muscles. Flexibilily also depends on your 
emoiiuual state, on ihc lenti>tTalure of your body, the time of day, 
on the warm-up. initial position oi the exercise, rhythm of move- 
ments, preparatoiy tensing of your iiiuscles. and on your strength 
(Marciniait 1991; Tumanyan and Kharatsidls 199SJ. 

HWarm-up exercises have a very specific effect on the fleadbtlily of 
various joints. For exainple, fo*" miniites prepares weU 

foor iis^ile sire but is a poor preparation for trunk stretches. 
WcGpjB who dM not jog prior to tnitik^rlx^^ improved trunk 
flexib0ty more than people who jogged Cil^^Slford et al. 1930). Jog- 
ging puts most stress on the muscles moving the ankles, and the 
ai^es go throu^ most of their range of motion* but during Joggi ng 
the musdes of the trunk keep its mcranenti to a mlntatim. 



MeiB0t0fy, just Wm^isi(^o^&i!^0mh^ by tti^^^i^iotkms he- 

tusms £be coimedtloii bdiwe^ tii^ ise^ aoid i^ areas of 

J^iO]^^ forth^iiia^i} attempts Jt^ggltng, balanelpi^ iir 
iOtl^sciiliig wtsen mottonalfy u|>aei F1csEibil% ti^2r«^BC» duiing^^^e^^ 

Some motor quaUties are inborxi, sueh as speed; others, such as 
balance, have tn be developed at a certain aj^c to reach an excep- 
tlortal lc!vel. Flexibility is like strength and endurance, however, in 
tiaat it can be brought to high levels hy anybody and at any time in 
a person's life as long as the Joint surfaces perrnit normal mobility 
nfezny 1981b)* Ozolin, a renowned Russian authority on sports 
training, says, ^Tlexiblllty improves from day today, strength from 
week to week, speed from month to rnonth. endurance from year to 
year" {Ozohn 1971). Outside of pathologicaU-a tie i^, cxrcplioiial Hcxi- 
biltty is not inborn and requires work. If a more iUuii []:ilin';tl rLui^c 
of motion is [K'cded — for example , more lhaii 5T-()(k-,[^recsorhi]-n f uil 
[external rotation) in a hip joii'ii, wliirh is {Icsiri^'d in iKilk-i- -tln-n it 
may bcneccsftai>' tocloiiLfaLC Ij^^amciits tjftlic Joitii (lieiti 19H8J. The 
earlier one staH.H llexibility ('xerrisfs the easier it is (o strefch the 
ligamrnis uf Uie hip. In the ease of llie hip join!, it is best to start be- 
fore the age of 11, be tore the an^fulation of the ncek of the I high 
bone becomes s table and before the ligaments become stronger and 
tighter (Ryan and Stephens 1988). By the way, researchers, some 
u si n.^ X-rays, have found that dancers' unusually lar^tJe range of ex- 
tcriujl rotation Inthehipjoinlis due lo shvlched-out ligunienLs bind 
not to an abnormal shape of their thigh bonet i.e.» iemorui retrover- 
ston (Held 1968). 



Cm ttion: Flexibility can be worsened by spendln^^ most of your 
1 raining time mo\ing joiBitS through a shortened range of motion, 
as with some basketball players who spend njost of their playing 
time in a crouched posiEion, neglect general exert -ises, and end up 
with shortened hip and knee flexors tOrUkowska 1991). 



You can Improve flcxibslity by doing exercises such as running, 
swlmmiufi, and lilting weights as long as your limbs go through ihe 
lull liiitgr of motion fFum^u^yan and Dzhanyan 1980: Williams et al. 
HIJ-^H}, {]Jlii[ij4 hea\';;^'' weijEfhts does not. reduce n{^x]l)i]ity as long as 
Elu' rxe]Tis["s nre done iu llae full ran^c. Powei tiflers who do elead- 
litis tiave a /^reciler I'aiige ot hij3 11 ex ion than people who do not do 
dearlllftH [rliisn^ r.ven Ilie elderly can increase their llcxlbil' 

Ity as* a le^uiL ul stj engLh tiaiuiug at the full range of luotion, with 



without any Bj^Wmialslke^^MBg mmdi^ JBaeAtimi t^ ^ iG^ 

Wiift i^^e^smm to in^ii^s^ fiiBielb^^ He 

cxtaae4^mo^ of motlcm Id sisp^ tfae iinisiiesieit^^l^ the 

mp^ntion* BessMliixice exstt^sm for IncreasiDg S«itltiBij|jr imm to 
look nice stretches. In other words, but wttli the acttve w^i^i^^ 
done in the (q[QM>Btte dtmHoii and against reslstap^ Hie anioilxit 
of rei^lslance must be such as to permit the fuU liii^ of mot&m M 
most rppetitions of I he exercise, of course. For^ample. to Incr^se 
shoulder flexibility, do strength exercises from a stretched portion, 
with rests till K:e light enough stretch the exercised muscles with- 
out danger of overstretching or of wrenching the shoulder (Platoriov 
and Fesenko 1990)* Reai^taiice eximlseaniay cause lofis of £lexlhLl- 
ifylfthe 

• muscles to be stretch^ are not Ihe prime moveis in the cac^lset 

• exe rci scs arc < E c >i i a I o rit^ a dif fertf nt path than tliat la which langie 
of motion is to be increased^ or 

• resistance is too iieavy penult ilit: iuii range ol motion, 

Even italic jXiJTi^Tiivc sti'ctclics clone lor 30 seconds bclbi-e and after 
the resisLciJitre exercisPH may not off set this eiiect, as shown in the 
elderly by Glrouard and Hurley (1995). 

iSfot u.ll HiUiJclcs can always lift vvcii^hLs or run with lung strides to 
move thtfLr legs through a lul] runj^c oT niolic^n, Llicni^h, Ai sonic 
stages of training, these exercises can inlerfere wiih the develuis- 
ment of their sport-specific form. Properly chosen stretching exer- 
ciBes are less time- and energy-conatiniitig than such indirect 
usethods as Uftlng weights or running. 

Apaurt &om liifsteaslng thee msi&^ of imsmmsM ta your Joints, 
sMi^hl^has^ther te^l^ Aillielieglimlng of 

the woilicout dome <^^namlc stretdies can be good warm-up exer- 
dses. At the end of it» «a a jmrt of the codl-down, stretching facili- 
tates recoireiy. It regulates muscular tension and relieves muscle 
spasms (de'V^^tea li^l)^ ^fiseqr Isliii^ Jlow In muscles is 

imptxwedii 

Relaxed static stretches relieve muscle cramps. Cramps happen 
1^ exspeasively tensed muscles, especially to chmnLcally used mus- 



im 



tB^oa^efl& 0rsikix^^ sweating may result lam^ eief^^ 

WbgliiBse lb ^mms cramps tp^, bot then mov^lliaejii^a 



Anatomjt j^j^Mtlog^t and flezilillitj 

Skeletal muscle consists of many muscle Tibens (cells) ari^mi^ecl in 
parallel bundles, Muscle cells can grow in diameter by inci'c;ising 
the lliickiio^?:^ acid [Uimbcr of Qlyoflb^i]^^. mid in Icnftlli by fornila^ 
additiunal sarcomeres — ^thc CdnitratJiiiie cleiiiciiLri of a inu^t li.- ciill, 
lined end to end within each myofibril. Muscle ceils have the ability 
to contract and if relaxed, are veiy exLen^tble, When a muscle con- 
tiHcts, two kinds of protein (actln and myosin) tn the sarcomeres of 
Ita cdls slide along one another. In the body* a muscle can be con* 
txacted to 70% or stretched to 130% of its normal resting length 
C^^d^, Sherman, and Luciano 2001}. **Normal resting length"* Is 
Ito length that the mijscle talj^s up in the bod(y In a typical resting 
atiii|fdj6. Outsdde the body, the muscle can be contracted to 60^iaf 
:Ks tog^ Qpd Stretched more than 130%, As a mtisdie Is stretched 
be^oisd length* its force of contitticPQii 6xQp&^ 

neail^^e^ at 200% of resting length (WUmore 3^ 19^). 
Muade oo!£Ktr&cts iiil^ gj^sealaa^ at its luirmal resting leog^ 

a} b) d 

T l HHI 4 lt M f t 
Hm \ ItM H 

ii i iiii ili i ta 



ttte ele^iefil iQf a m o^t-^ai eonimciBi hj nsstfng, and 

When a muscle 19 9i7etehed, the sarcomeres in the middle of the 
musda fibers are more elongated than the aaroomjms at the esnds 
of the muscle fibei^ (Goldsplnlc: 1963). 

Exerd^ses it^ wtiich muscles Len&e as they are bclni^ slretched. for 
example, rr<'<'n1ric tensions and contract- relax sirt^lcheSt cause 
rtianjirs in llir mtisc le flbctf^ thai indicate an additinii ril ncw sar- 
comeres and thus lengthening the muscle Ebers IFrlden 1984» 



ifi m i i iii i ii 



llli l tl JIMIH 



HfO lf I f ^ llll 
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8, ALL TliE WHYS OF SIISETGHEP^ 



Handel et al 1997; Lieber and Fridt ri 2000). So far. the actual In- 
ert isst^ in ihc serial sai eomere nuitibL i Im^ been shown Mt^to^ 
did eccenlnc exercise (Liebef and Fridcn 2000), 

Reseai eh suj^csts that t lie bigger the mtisdi^ WHMldmjollxt the 
grt LiLcr is the passive resistance to movfmieiitttoughmiltheiOT^ 
of motion (Magiiusson et al. 1997;Chlebounetai 19Q7)*ffeI»paa- 
sive resistance can be decreased v«rsr ^Qfcibtt^y by ccplipiiow 
movements, such as dynamte ^te^^m^ m pi^mm 
done ihrcjugliout the fiiU range el iHedtwi ©d)eNMr «it «L JK)01e 
McNair and Stanley 1996; TOteon et at 1992)* Riesistance training 
of calf musdi^ Eresistanoe 70% of IRM, B mB <tf 10 re^ for 8 
weeks) without ^^M^ for example, tocre^es passive resis- 
tance to miw^lMit tferoughotit the range of motion, but adding 
static stretching avoids this Increase (Kiibo et al. 2002a) . Isometric 
strength exercises. If they are the sole mode of strength training. In- 
€i^isc thehaHjsblng^s passtve resistance throughout the range of 
mxmm. evm wtmi tow together with passive static stretches 
(Klinge et aL 1997), A laitoal strength training Is never Umlted to 
it single <ype of exercise, however, so this effect of isometric exer- 
cises tdetilmentalfor some athletes) is offset by the inllnence of all 
the other of cjsercls^. For example^ stretching and doin^ re- 
sistance ea^i^s throughout the full range of motion lowers the 
Stlffaj^ dfiniiael^tendon unit (Wilson et ai. 1992). 

Ajawmiscomiectfue tissue sJiea/h fepiTTiyslUTn) cnca^t^s tJie whole 
musdc. Bundles of muade cells and tfvcn single cf^Sls are also sur- 
rounded bfy the same tissue (perimysium anrl endoiiiysLum). The 
tension generated by muscle cells is transierred to the fibers of 
tonnecttve tissue, 

Tendons are cortllike extciisions ol this tissue. Collagen fibers, a 
major element of fibrous cm nu el ivr- (issue, have gre^t strengLti. lit- 
tle extensibility, and no ability to (.otitract. These Hbers are ar- 
ranged In wavy bundles allowing motion until the slack of these 
bundles is taken up. Extension of a tendon beyond four percent of 
its length brea]<s cross-liTiks between collagen fibers and Starts ir^ 
rtv^ T'^^ihle deloi tiiation, FurUier extension, beyond eight percent <rf 
the UMidon's len^^th, weakens the tendon as more cross-links break 
until it evcntTially ruphirc!^ (Renstrom and Johnson 19865* With 
age. molccuit^s ui collagen t han^c by becoming more rigid, which is 
reHccted in j^enerai body i^tilTness. An Improper use *tf isometric or 
eeeentric tensions can put too much stress on musde cells and col- 
lagen filjeni. damaging ihem and causing delayed onset musde 
soreness- 



a ML Tm wmm of sifSEteero 



Maeda itsem Cidlagstt fibers 




Collagen Jibers sunowiditig muscle Jibet a at Uieirjwwtion wiLh ihe 

The stiffer the teodons, Hie better use of elastic eneiigy in stretch- 
stiarteii cyc^e movmients, provided you have the required range of 
motloo (Kutio et al, 1999). If your range of motion Is less than that 
required for taking fuU advantage of the stretch-shorten cycte^ then 
It may be beneficial for you to Increase the range of motion at tiie 
GOit of lowering the silBii^is of involved muscle and tendons 
t^^fllson et al. 199^). Doing <j^niajnle resistance training together 
ivtCh stadlG Bftri^iQhtng g^ves benefits of increased tendon stiff* 
ness and Increased reuse of elastic energy in a stretch-shorten cy- 
cle« iKrtthout changktg or Increasing the passive resistance 10 ^ 
strdcb (Kiibo aL 20O2Ed^ 

Isoni^xis strength training increases the stli&igss qf toadiiiisiasd 
the longer the isometric contractions the greater ^le bioMfie fn 
sttfl&iess pSiubo et al, 2001b: l£ubo et al. 20aia|, 

You can permanently elongate tendons and ooniificttve tissue 
shcalhs, with minimal structural weakening by low-force but loi^- 
dnration stretching With teoipemtures of the tendons at more than 
103"R To Increase the amount of permanent elongation, 3^u matn- 
Lfiin this stretch white tendons and sheaths cool down. This iits the 
drticriptinn of a relaxed stretch c]onc after the main part of your 
workout during the (too] -down, wilh this {junlifier: I he stretch mnst 
be At the range of motion at whieli nuiscie Jibers pose less resis- 
tance them the Hbrous connective tissue^ 

krsislanrt^ oxerrines wil h movements ofmaxim^al amplitude, dc- 
velnjviiiii Ijolh stivni^tli Aad llexil>ility. are m\ efreetivc iiiecUis of in- 
1 1 tMsliiJ4 U'lii^lh and ^extensibility ol" tendons and connective Ussue 
siieutiis ol muscles (Platonov 1997). 

r I u / r )\i\f ( tips uh'ls n CO n n eet i vc tf ssti e sleeve that com p ! et e I y si. 1 1 - 
n Hinds rach [iiovahlr |oiii(. haiiiohili/atioii Jor ;i !Hv wefks causes 
I'hrmjt'iil f'limi^t's iFi tlic euliagen llbcrti ul Llie Joint eitpsulc thtit will 
jrsU U'l ymii IkAlbilily. 
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0. ^MJ^IIJM WHT® OF 




Hie t^tmm^lM^ldt^fomjf^^^ 

c^lMBiffS^^ diUdi^. MilililU% an f^tie^^ 

tni^re^lci lEieiig^^ of ooUi^gen fibeis makes any sti^^dieftitai^ it 

softer Vgiimeitl^^^^ imih If elfgam^is 

strett^oi more than six perca^ 

no need -^flretdi 1^^^ perfiirin even die moet spectacu W 
ggmonastlc or kaiBte: techniques. The nomial raiige of mq^pn Is mMr 
cteraL Stietchlng Ugaments destabilizes Joints and thiia ma^ cscase 
osteoarttaiiEis (B€|^|tiHi^aL 1963). 

One can have ti^^ht lif^iiiiK-nLs LUid good niiiscle flexibility or 
I loose li<^anients and poor musde flexibUily Ciirivicikas axulj 
Feinberg 1996). 

)lfi^^^^^gtimm^^mmti^^^^mmmiM iiim lnii 

Bone is a dyaainlc, llvinE? tissue made of collat^en fibers associ- 
ated with erystals oC calriiim and phrs[3ht>rus. Exercises cim 
change Lhe drnsity and shape of bones. The f orms ol joinl t i (aces, 
covered by a ^] ass I ike, smooth and i.:liisiic carUlage, also cliangc in 
the long-term process of exercise, e.g.. dynamic stretching or lifting 
weights. Depending on the amount of stress (exercise, for example^ 
bones and joints can adapt to it or be destroyed by it. 

'I^imitt ii^ fliOEiliillt V tMttgiaiiM 

HeF&sre stoiple tests ycna do% see tf tlie^b^^ 

ind tiie leiigtli of ligaments will niil lteep yvM ^tj^m dOtkg splits. 

Front 8^11* betwiedn r^r leg is leas than 

and dee "11)^1^ ha|»penB, 




Fttmt s^M wiihjhmt teg stmJ^ht 



Deep htnge. The knee of the front leg isfhsxed and the cu^he between 
thighs is 180 disgrees. 



tbe Itefc tb^ vtiSas isear leg m Hiis 'It^ 
Jilg 1M not a »GS<^ )bt;ii a ll^azipilt |^^^ 

nuuoifig In &tmt of your hip Joint ft ist^^i^eE^c^ an 0Aem^km^ 
the hip (posterior tUtlng of the pelvis or iixivlpgtbe tjjl^ 1^ isB^I?^^^ 
mhl^ k&spmgtbsipeMs straight}. Flexing the hip {tlltiii^ thefeMs 
foiward or moving the thi^ to the front) relaxes liils llgamenl To 
achieve a nire. flat front split you need to stretch ttoihamsblng of 
the front leg and the muscles of the lower back so you Can tflt the 
pelvis forward while Jseeplng the trimk uprlgjht. 

To make sure liiat the muscles (hip flexors) puUlng your thigh for- 
ward are not exceptionally short, do this test: Lie on a table, on your 
back, with your lower legs hnngSng over the erlgCr Pull one leg. with 
Its knee flexed, toward your ditsL, Ket^p ycmr ba{ k lliil on the table. 
If the other leg, left Ij.nng on the table, is lifted by tliis movement be- 
fore the atigle between your thigha reaches l20degreeSi your iliop- 
soas (Mp flexor) needs some stretching. 



iliopsoas length l&9t 

Side split. A person unable L<> do a complete split can bring one 
of the thighs into the position it wonk! have in relation to the hip in 
tlie splits or at least get il mnt^h closer to tbiK position than when 
sprearling both leg^; at the same time. No must lcs run from one leg 
to aucUhcr. If ytju can do one half of the split, only the reilcxlvc con- 
in u-t ion of (he muscles {and not the Uj^aments, or the muscles' con- 
ned! vc li.s.svie Hheatlis) prevents yon from doing a complete split 
wilh cfLn;il ease. People with thick thigh bones and large and bn>ad 
I jr I vises [uay not have enough range oi tiiotion in the hip joint to po- 
sition ilicir leg as shown jti the following test and so cannot do a 
complete aide aplit (f^apandji 1967}. 
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ijyoi i thiti k i ha { ilu^.'>tttsr{tin: of your hips will not t you do side splits, 
tnj ihis (i .St. i /ie leg fesw ig on the chair is (nUwposftim^waiuSdhave 
u i a apiiL 

One more of the potential to d0 ^L ^de tirtit-^ife^^^^^^^ 
prehemive as the p reoeding test, but ft is Inforoiative DOiDetti^^esa. 





Outside rotation of the thigh iiiftrsthalli^l poaitionr Nearly 90 degrees 
qftarnout nfihe foot are achieved by 50 to 70 degrees qfexienial ru- 
tGhon ai the hip. phi^ about 20 degrt^ea qfexLernai roLation al ti^ 
knee and ankle (Reid 19B8: Rj/nrr and Stephens 1988}. Nnle the re- 
lation of the angle [le^^s ihcui 90 dt.yrri^^from tJie cefUedinej in thispo- 
Hiiion. \o Uw angbs (h^ss t/ion 180 degrees) between tlie thigi^ in a 
sidjespliL 

TTie amount oroul-sicie rolfitioii ol Uic iemur in the Up decides the qual- 
tiy of youi' sick^ spliL (Kusl-itn-r eL al. 1990} iliis njlation Is limited by the 
length of the iJ L^^jjiicntw til your hip joinLs, by the muscles that rotate thfi 
thi^ inside, and in a few cases by the oonfigui <itiyn of thigh bones* 

l^ormally acldijctors pull the thl^ Inward andratate It outward, 
bi.it if the ihigh is rotated outward as much as ft ts^ies to do a side 
spli L or a first ballet position* adductors also help to rotatje it Inward 
IGeselevlch 1976), which means that, in addition to being stretched 
by abduction* adductors are alao stretched hy extreme outside ro- 
tation and can thus limit this rotation. 
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Hole that In doing 3 side split you not only spi-eacl your leg)s side- 
ways, but also you tilt your pelvis forward (the same way as when 
ycfti lerni fbrward so yaur truiik is parallel to the floor, puslilng your 
IsilttiGibitei t^^^^ outwanl. 

Mft iiti^ spitt ivtib pointing up, you tQt your pelvis a little 

bwtaggtai^^ia^l^iiTOi^ side spUt with the feet 

pqSjii^ ftmmd, ym MI^'^^mr p^vlB strong forwards and your 
tbj^^^Oia^^^i^^ ftief are s^ir^ eqpejl. Hie ali^imeot 
tlieliii^^^ l]^ts Mllolh lypes of tfie^^jde spUt Is the same. Viim 
cannat do ^i^ i^i^ w^^^mi mmei @<»nb1natloii of rotating your 
thi^m outward anil tfltbog ^our pelvis ^forswd. Spreadli^ the lep 
without these additional mtn^ements twf ats and tightens the llga- 
ments of the hip and Jams the tops of the necks of your thigh bones 
against the cartilage eoillar fitoiimacei^ the upper edge of 

your hip socket . U may also— if the an^e between the neck and the 
shaft of the thigh bone is less than 125" (coxa VQra)—}am the greater 
trochanters against the hip bone above the Joint sockeL Slrelching 
the ligaments at the front and bottom of the hip joint (lUofemoral 
and pubofemoral ligaments) lets the head of the tlilgli bont^ slippar^ 
tially downward out of the Joint sorkct during abduction, fhls per- 
il litti a grtiitcT ^an^lc of abduction before (lie neck of the thighbone 
contacts the uiJjxT rcige ol the Joint socket fClszek ansd Sinlgielski 
1997), The downsidje Aa alci^s^ slsdijle i^ 



Thisjammln^ of cither the neck of the tliigh iuLo ( he earM]a^e | 
or. In the case of people with coxa vara, of I he greater Lro<:han-i 
ters aj^ainst the hip bones is the cause of" pain and Eimits side- 1 
ways movement in both the side split and the raising side kick. 



th^ £E>rward tilt of the pelvis [iiip flexion) unwinds all ca^jt^Lilar 
Bgments of the hip, among them the pubofemoral ligament, which 
^^Isia ibduistim aiid oiiM^ rotatlcm, and the JHofl^noral liga- 
ment, which i^eslsts outward rotation (Kajpandjl 1967), Both the tilt 
ftn^ lii6 cmtiii^ jnsMta 0i3AtM0ii ^^imiitmi lii^m^ &i the 
hip Joint in iilsil^ fj&4^ thJ^ bone so tb^ brim 4^ the 

Jofj^ j6i^% ii ibc^ surface of the thi^-neck 

(the neck of the dii^ }mm 10 flattoied front-to-back] and the 
greater trochanter faces the s|^oe th& Joint &«i«tet (Ctszefe 

and Smigielskl 1997). See agurea 4^ hi Appendix A, p&gim i^ 
1 H6. (A similar eaee-of-movement technique happens In the shouir 
der joint— you can mme your arm a little further up sidewaj^ 
without moving your shoulder blade if you rotate your arm outward 
m the^^ter tuberosity cithearm bone dmiiot hit the ac^^ 
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or the ligament tiiat stretches between the acromion BM emBCtM 
process*) 

Allot tipr way of finding Lhe correct allgmiient.l^.tie^;«^:!^^^^^ 
riditii^ slaiitr as the inlLial poaiUon for yoilT Is^^^^^iP^X^l^ 
leading to ihe side split. The horse-rldiiig stani^arati intla^^ 
ihc upper brim of the hip socket and the r^tog pal^ a^^ tJifi 
hip joint Just make sure that your ^mic^M ms[^)X^ '0mf^ 
Ll:iigiis ptirallel to the floor at any wldtti. to^ potolfi^g fewa^ «M 
chest up. 



0^00^ position 




Endpoeitiiin 
in a side spUt 
with feet 

pointing forward 



End position 
in a side split 
with feet 
pQiiiting U'P 



feei point 
forujard 



ftiFward 




pelvis 
straight 



kamestmigkt 



Con^cdigmmitqfihigfwaitdpe^ spto 




^^^sum itall up« you cannot do the side split without conibin- 9 
■ tog the outward rotation of your thighs with a foi-ward tilt of ■ 
lyour pelvis* And yes. there are people whose hip JoinrK may not ■ 
I have enou^ lan^ in these motion?? penult doiiTg a sidel 
I split . Hiose are the people wi th thick tbi^ txjne s and large and ■ 
B broad pelvlses (Kapandji 1987). B 

In the examplet^ uf ioint mobiltty tests on pafies 108 and 1 10< re- 
lieving Lhe tension of the muscles around ihtf joint increases its 
Tiuiil'C of motion. Tfyou can perform these tests of Joint Structure 
and ii^Jamcnt length, (his means that only muscular tension pre- 
vents you from dointv splits. Museular tension has two componentsi 
the tension art ivcly ^^ent rated by the conti actile elements of stimu- 
l;dcd niuKt ie libCTS" and Uk pasHive tension present even in an In- 
at Mve. denei-^aled miisele, due mainly to the connective tissues 
associated witli the iimsele and, to a much lesser degree* the nUcro- 
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StllllSlmQOf myofihr^treatll^t^^ Some^ Hinchor^ (M, J. Alter, 
H* A. deVHes, A. SSi^!^6ft>orn) declare the connective tissue tension 
t£> be tiieiliSttn fac±>riiitalcting flexibility. They advocate slow static 
s^3tm^tiiDg, even in a warm-up, as/ti' muscles were pieces of fabric 
to be donated III ftil^ife^ Mthe muade stretched to weU over 
100% of fofcstlEig howeva; the resting tension Is a small 

£iimj(^liaiQ^>fba t active contraction. E>^tLia%, at ap- 

piSQilm^ki^ the twooompon^t3 

of musde tensioni ^iatHbutc about equaUJsr to total tension 
(Sdiottellm and Senay IdSM^. (Beiaexiiber that 130% of toting 
^»lg|th isuBi^aOf themsQc^^ of amuaclc in thebocty,) At 

gi^ter teigai9 l2ije resti]qg [passive teliiaiQiiJncreases while the ac^ 
ttve tcnMon, ^emM by contract mudcle abers. dacreaii^ 

Recent research gives ccmfllctlng answers as to what limits flpsl- 
biilty or range of motion — fiietiral factors or the mecbanlcal proper- 
tics of a muscle with its connective tissue. In the ease of slo^e 
sti etches of the hamstrings Magniisson et al (1998) conclude that 
either a slow dynamic passive stretch or a static passive stretch in- 
creases rani^c of motion "by increasing stretch tolerance [a neural 
factor] while lhc vfscoelastfc characteristics [mechanical proper- 
ties) of the iniisdt^ remain unaltered." Halbertsma et al. (1996) 
showed ;i simile it- result LtHcr one 10- minute session of static pas- 
sive strc! (. lie's, 111 another study Magniisson et al. (1996a) showed 
that lYoprioeeptivc NeiiromiiHf iilar FaciliTati{>n (PNF) stretching of 
hanistrin/:*s increased range (jf motion more than i>cissTve static 
stretching and conckidecl thfil PNF stretching ahered stretLh per- 
creption (again, a neural factor}. This differs from the conc!luF?ion of 
McHugh et al, (1998J that flexiblhty is delermineri by nieclianical 
properties ol rnuscles rather than by neural factors becciuse in the 
cast, ofslow sialic stretches of the hamstring, with muscles of the 
liiit^h completely relaxed, "seventy-nine percent of variability in 
iJjaAinmm . l ai ii^e of mot ion could be explained by the passive 
mechanical response to sUetcli." 

Long-term studies are similarly an^higl3ou^s. [Vlai^nuHiion et aL 
[ld@@b)o^U!hidethat three weeks of slow slaUe stretching of ham- 
string muscles increaised range of motion as "a consequence of in- 
creased stretch tolerance [a neural fector] . . . rather than a change 
in mechanical or vlscoelastlc properties of the muscle" because the 
passive resistance to sketch did not change. /Jao similar was the 
conclusion of Halbertsma and Goelim (1994} after Ibur weeks <^ 
passive static stretching of hamstrings. In oonbrast, Kubo et al 
(20C2b) concluded that three weeks of static passive stretching of 
the caif muscles lowered passive resfstance to stretch by affecting 
the connective tissue in the muscle* Three weeici of stretching the 
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calves using Qic t^on tract- relax met liod h\l^o resulted in lowering the 
pa&sive rcKislance t o stretch in an experinicnl by Toft etal. tl3B9). 
WUson el ah (1992) showL^I that Li,£*ht weeks of Stretching chest 
ninscles increased llexibiHty and l eciuced stiffness si imm!^^ 
tendinous unit— probably by reducing stiffness of 



None of these si utiles shows with absoljjfcte ocrtalflly 
ity decisively dclerniined either fc^ lll^MarM JfeUS^^ 
mechaniciil properLies of the muscle, especdalferof ttscoimfictive tis- 
sue. 

There are certainty aigummt*!^ ftie 
nervous system M deisBCT^toilMSfl^^ 

ferent types of ^ta^es toiac^^ ^ smmmam ctf ^ vary- 
ing degrees* liqibtte^ scraal sessions of 
stretching XHilt^^ Wm^mm^^^* ^* * coDteacfcs^ 
Increases range if mmm mm than a staHc passive 
stretch, and a^Mtract-ntoi-antagoniitH^^ stretch increases 
magjt of matiatt tnq(ie ttim a C0nixarf^^ stretch (Etnyre and 
msmm imm "^'^^^^^^ ^^^^ utrnzation and se- 
quejp^Sfei3f rntti^^ ^ nervous regula- 
ttoai dTatrig^feea i^^ Tanigawa (1972) showed that 
iSi^ iSie sUt^^ stretching for Ihrce 
we^^feWleepisrTOek gained moiejrarife of motion Ihc^n i tiose doing 
pasai^ «tr etches* Ifcey also lost more range du rin^^ one week of not 
stretchings If connective tissiie were the chiel clc^teniiinaiit ot flexi- 
^^1^ different gains and losses with the two types of sialic 
stretches wouldn't make :9mim* 

ror practical purposes, as long as yon feel your muscles contract 
Iniesponse to a stretch, it nieans thai relaxing the mnseles ran im- 
Iffeire your stretch and that you should eonccrn yourseii more with 
nervous regulation of your muacies^ tension and less with your 
nuisdes' connective tissue. 

The nervous system regulates tension and thuH the length of your 
muscles by inHuencin;:; lhe t onl ractUe element. fTlie illustration on 
pa^ 115 sums up what ibllows.) 



Bijm.'mmymmm mmvmmo iis 




tei^I qf fits Gmn^pmitng segment of spinal a>rvi 

Several nerve cells receive signals from and send signals to cadi 
muscle. Nerve cells receiving the signals are called sensory neurons* 
Directly, or through oth^ neurons, they contact nerve cells that 
send signals to the mtiscles^ The cells whose nerve fibers conduct 
signals to the muscles are called motoneurons. Hielr cell bodies are 
located in the spinal cord or in the brainstem. Other neurons ooirt^ 
and influence motoneurons vSome can stimulale the motoneurons^ 
which Cci List's a t onlraclion oj Ltie muscle fibers innervated by them. 
Sonif^ can inhiijit (bkx k) iiioitmeLirons, causing a relaxation of mtis- 
i-k- fiiKTs. \ii movements, whvn Ihe mnl-nncurons of one set. of mus- 
trk's iMv. cumulated, moloneurons oJ' [] ic imisdes opposing them are 
inhibiled, lliis is called rec^accd inhihmoti. It allows you to move* 

Neurons causing conlrartion of muscles are called mtAouei irons 
Alpha. Doint^ dynimilc si [ 1 1 i lics as a warm-up for -r'i dynainie adion 
[■t'quhes siiiuiil;itiii!| moturicuroris of the movint*, eouu-iirling mus- 
rirs in a way tluil is siinihirto the stnuiEkition they wll] rcoeivc' diir- 
liii^ the at Hon. Duiinti static stretches tliosc motoneurons aie not 
stimulated hi aueli a way. 

Mlisde spitldhas an; i^inbcddcd within a must It^ ;ii ilir [nid|u>iiiis 
olsomc musde fibers* They consist tjf special kinds of mnsele libers 
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[intrafusal muscle fibers) thai can coaitisct orily^ a^^^ 
Ihelr center are the stretch reoeptors. There arc two iElni&csf steefet^ 
receptors : one responding oii^ to the magiaitude cH^l^lse^^ mA 
another that responds to both ti^ magnitude and the sp^ fflf 
stretching (Bishop 1982). Stretch i^eptoES aafretche^ muscle 
send signals th|rt: ffeach a inotoneuim Mpha aa^: €iiaii« 
Impulses to theiiiascie. For example, iel^«inuedels sii^^ 
tapping tts tendi«Eias to testing the lcnee-J^fd9«C ceGeptors tn Ihe 
sptndles send impulse that r<ach motoneurons iUpha, stimulat- 
^ the ccmtiBctton frfthis mm^emjAmmm^^' cooperating 
mi^ite* Use sim!^ fanpuilB©t «cnt by stretch receptors, inhibits 
liiil^d^^niaE^Sc^^ ieg kicks. This knee-Jerk re- 

n^mm f^ssam^ of iiBg^tlc or stretch reflex. A quick stretch 
isaoses E c^o^^ preventing further stretching. This contrac- 
tlim lowers the stimulatloii of the spindles. 

DoitDg sn Isometric contrat t ion the firequency of signals trt>m the 
ntii^ie spindle Js dcCTcased (Bishop 19S2: Orlikow.ska 1991; 
Vlmder, Sherman, lAlciano 2001), Tlits m£\y be Ihe riLural 
moehantem behind your not feeling stretcliini^ when you ai c tens- 
ing a muscle stretched below the pain (bresholcl, such as ciuiing the 
tensing phase of an isometric streLuh. This effect, (nsfelher with 
what happens to a muscle as it is stretched and u iist d. may also 
explain why it is easipr U> increase ran^^c of motion aller an i&onict- 
r!c tension than witiioat it. Ah a stretched muscle is tensed, the siir- 
comeres in the middle of mnscle fibers shorten and sLreieh the 
sarcomeres at the fibers' ends toijicllicr with the lihroiis connetrlive 
tissue in scries with them, pickinj^ up the slat k. Relaxing after such 
tension felca'^cs the slack and ttiis could be why yon can extend the 
range ol mgtion further before feeUtig a new stretch limit. 

Tlie Galgi organs are located in tiie k [Klon at its Junction with the 
muscle and detect changes in tension ^fenerated either by contract- 
fn^t a muscle or by stretching it. Tlie most effective stimulus for 
Golgi organs is an active muscle contraction (Houk et al. 1971)* 
Each Golgi orj^an is connected with from Ave to twendy-five muscle 
fibers. As the contracting muscle pulls OH tlae tetifettlfe JSffitifi^ 
Golgi firgans to fil e impulses in relation to the force of contraction 
(Bishop 1982J* These Impulses activate association neurons^ which 
then send their impulses to inhibit the motoneurons Alpha of the 
contracting muscle. Ttis stops the flow of impulses from the mo- 
toneurons Alpha to the muscle. fThls Is the usual explanation for 
the mechanism of PNF [ProprioceptiTO Ncmxjniyscular Faclhtatlonl 
and isometric stretchtog J The Golgi organs may also Infitienoe mo- 
toneurons Gamma {Bishop 1982)* 
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Benshawc^Qxe small nenre cells [<x'atjed close to Qjt- iin:>tfjneiirons 
Alpha* Tfiejr are connected Uirougii synapses with moioiieLirons iind 
m activated by tmpviiBes tiiat ttiese motoneurons send to muscle 
flte^ B^^^d^#ici»^^ synapse Imt^k botli on the 

QioiQiiauiPOiisIb^ tfaiexawd imdB^u&ts. Impulses Sxam the Ren- 

^(^€dlsitlt^niOfe(»Qt^^ thefr«quenc^ of 

MtgnMms^^S^i^ 1^ iSiMpdliSi Mlid^^K^ them fiiorai maKing oontrac^ 
tkm ttiaot are toojlfi^^ comiected with tioth tbe 



musde flb^ lleoaitoir m ii^ excited by impulses 

tiiim phaate iiMliMiei^^ than by 

fmpuises from tonic niotoii^urQaii^ iiit le^esi exxl t«l fli^ tnhfbit ttoiic 
aiQlDiieunEip, !^^ a^ ioost responsive to the atetsdi r^\e&, mudbi 
more so than are piiaslc ma {Blslii^ Is anfiffher possible 

CTplaimtfcm of FHP mid Isometxtsatx^d^^^ 

Ilaere are neural circuits and pathways that may cauBe le93atie!d 
resistance to atretjch> more fbrmally called postcantniiC±km r^lsxdB^ 
presskith Postcontractlve reflex depression follows a strong volun- 
tary rnnt taction of the muscle. It permits a greater range of motion 
increase Oian stretching without a preceding contraction. Nu mat- 
ter what t!itf exarj^ cause of lessening jhc resistance to stretch, the 
resislaiiro ts smallest immediately \i\mn rdcixaticn fcjlitjwirig acon- 
traciion of I he miiseles al.x jut hf s[]-elched, (Moore and Kukulka 
I \\V:] 1 1 htxvi- ishowii Lha[ i-ellejces are weakest ulthin the first second 
f]l' ivliLxaLion after a contraction fjfthc muscle iuid then recover to 
nearly 70% of thefr ncrma] values by llie fiflh second, '111 is may be 
why yeiiir stretch is easlesL within the first -'^cennd after the end of 
a contracltou.) Resistance to stretching can bti retiueed even niorc^ 
by immt diHlely following the relaxation of the .stretched muscles 
wilb etjuiraciiun of their antagonists (Etnyre and Abraham I9a6a; 
ELiyrc and Abraham i986b; Etnyre and Abraliam i988J. 

Motofieurons GammG are loratet! in the s|:iitia] cord, clo.se to mo- 
toneurons Alpha. These neurons regulate the tension of intrafusal 
fibers in muscle spindles, so dial if die whole muscle is shortened, 
the spindle can adjust and still be able to detecrt changes in [uu scle 
leiigth. There are two types of motoneurons Gamma: static and dy- 
namic. Static Gamma determine length sensitivity of receptors in 
the muscle spindle with Uttle effect 0(n velocity aenstUvity. D^mamlc 
Gaispima determine vdodly stisiMtMiy wlii on length 

seneltlvlty (Bishop 1982). 

Ihe brain, through its pathways of nerve fibers conducting tm- 
pulaea dcrwnwards, similar^ affects motoneui^ns Alpha and 
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Gamma, but the Gamma are more a^usltlm Slalle OaflBDOEOa mo- 
lone urons. which regulate the nmscte spindle' detec*loii of the 
magnitude of a stretchy are stimulated by the cold center ittidlDMir 
ited tlii^htat center in your hypothalaniaiS O^Waejpf 
motoneurons Gamma are toas jee^er to wetti^^ 
temperature la kw and so y€^$j^^bSXI^woE9em ^m. 
la applied locally, for example* ^mti^is^ tmmis group,^ effect 
may be oppoQlftj^^the stnettiitng jo^ls^^m^mss^ lMs^ hmmm^ 
lo^epoHng reduces the sensitM^^musde spindles hut not a[ ftm 
G<^ o^$m mex^jBGELm^Uf^^ StE^le^ 199614 

Ilieai^lApef^^ thanks to liiese same de- 

:a^^^gs0^ acth^ale motoneurons Gamma, which increase 

tlse»fcg|(^ltiy^ t^^ ma}dngyou less flexible [Solveborn 1989). This 
is ixm mm reason no l to do static passive st ret rhes during a warm-up 
^ jgt ymi xaay be excited or even anxious abguL the challenging activi- 
HSfi ahead. fThe ways of warming up to deal with prestart anx^cK^ and 
preslart e^)atby are described 

lieficending path way motoneurons Gamma, spindle musck fi- 
bers, stretch receptors {in a particular si^lndle), sensory neurons 
(Innervatlllgapartlci ilir spindle), and a motDneuron Alpha are col- 
lectively called fhv Gamma loop. The Gatnma loop activity meas- 
ures and inftncnccft ihc. IcnfJlh aiul tiJision of a musck. Thanks to 
this loop, the snnic weight can l>c supported l)y different lengths of 
a niusnle or. tlte same length can support ciilTcrcn< weighLs. The 
Gamma loop re^viilaU s ihc sensitivity of muscle spindles. If, he- 
cause a I lowered tonus, an insufliCicnt amount of Impulses comes 
from su L u h receptors, the Gamma loop compensates, making the 
muscle spindtcs shoi ter This may be why people experience stiff- 
ness upon iu st awakening. 

Your kinesthetic, or muscle and joint, sense is served by more 
tlian tlie already -described kinds of receptors (muscle sptni^^aind 
Gcjlgi or£*ans), Hierc lu c receptors of pain, pressure. Joint position, 
and movement located in the joint capsules, ligaments^ tendons, 
muscles and their fasciae, and In 

the combined input from all the receptors#ifiiieiicas your reflex- 
ive reactions to changes in your body posltlcm and muscular ten- 
sion. Your adajal reflexes are newar as ^mple as the oversimpllfled 
descE^^lloii#%toee-jerl& 11^^ whole body responds to any 
steub^; ItieealL t^ test (see page 110] whe^re you couM sea 
whether the bcwies and ligaments of your hips would let you do a 
side spHt. There Is no muscle or ligament running from one thigh to 
another, yet, even if y^u have paa^ the test you caxuiot do a com- 
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plete side spi n wiiliom hioiiit- Irainiafv, When ytni spread both legs 
at the same Liuic, llie re^flcxivc t ojiLrat litJii of (lie must les, on both 
sides of the bodyt gets in your way. ReHexcs aci^ t^ useful purposes 
til lUlrliSEid drcumstances and. when your leg.s slide si < U ^vay^, the 
teni^ii of the adductors and their synergists on bolli sidcti of the 
bcxif ^ tifiedie4 1o maintain upright posture, 

B&mm^^ ^ r^totwe i^egitilatloii of muscular tension. Now 
mmi^ ttie lufa^^ its^ ms^X!^ i^iili^Bcular tenBion through 
tlther sttoulattoitg or Iz^ifbltlng tbetHotoneuroEis. 

S0imr of th« nCTve £lbm^S£^ Idiiesthetic information go to 
the cerebeUiinai ioiiere, without ^or being swarc of It your tonus. 
coo(rdlnatfDD, aii^biOeaice ajc^x^^ Other Wyers ga to the cere- 
bral cortex, i^mm^'^^Kilht^srsdn, wtdch cont^bis higher mi- 
teis that liileipr«t and correlate sensory data. These fibers psrovide 
you with sensory you are conscious of: the data you feel. TTie 
netirons located in the cerebral corlex contact motoneurons 
tbra^ the descendk^ pathways. 

Descending pathways consist of nerv^e fjlx i s nn^inating in the 
cerebral cortex and ending In the spinal cord. These jflbers either dL> 
rectly contact the motoneurons Alpha, Gamma , or assodatlcm neu- 
ron.^ in the spinal cord (the direct descending pathways), or firat 
syniipse w\lh neurons In nerve centers below the cortex and In the 
CertilKilhini, In lurn Chose neurons eventuaily synapse on mo- 
toneurons Alphri. CitUniiJiaH or {)n dissociation neurons (the mtiltl- 
neuronal desceutiiEisJ patl^waysj. Tiie direct pathways govern 
precise, vohintaiy niovemenls Thron^vh conscious decisions to 
mal^e certain movemeui s or to contract groups oi muscles* you ran 
override some of your relieves. 

The muUineuronal descending pathways are reRponstl>Ic for Lhe 
control of rapid movements, postural nieehnnSsrUi^. the coordina- 
Ikm of simult^incous movements of IocoukjIlqij, and the coordina- 
Lion oi' iinc vokinLary movi;nicnts with postural mechanisms. The 
connection betwcci^ the t erebellum and the areas of the brain gov- 
erning emotions (iiippocarnpiis. amy^^daJa, septal areas), maltcs 
musijular tonus and coordination dcpcudL nt on emotions, and vice 
versa (Grochmal 1986). Mental stress inereai>cs amplitude and de- 
creases the fr&]uency of muscle tremor possibly by increasing the 
gain of the stretch reflex {Giowdon et al, 2000) . 

Yoga uses this connection. Tfega exercises {asanas) do not use ten- 
sion In a stretched position. By holding relaxed musdes In a posi- 
tion Just Short of pain and reflexive contraction, Yogis (tn a 



120 



8. ALL THE WHYS OF STRETCHING 



long-term proccF^s) i^i iiciunliy lower the ^ioisitivlty of the met ii^i- 
nisms regulating ihv [vnslon and Icn^lli of the musi.^li:s. Yoga 
strctrhes seem \>v a Itlmiis test, fir a sort of bio feed I )ack monitor, 
telling the pracUliutit^r how proper [Ii om a Yoga point of vkw) his or 
her state of mind is. 



MiiiEde fibers are veiy stretchable biit to t^^^m they are con- 
n^jted with the less stretchable fibrous connective tissue. This fact 
fe!ji«^^«a*l^flielosS:Ctf^fl^^ solely m a result of tlie sliorL^ 
eniog cC file OTiPOHSCHsre tissue in atid around the muscles, Such 
shorteisil^ ©Oft be caused by lack of movement or by eicercising 
regulail^ within 3«s9 thm a fuU 

But lliere is more to it than that. UilTerent stretching methods 
blto^ about diilering results: dyriEimie stretrhiii£* improves dy- 
namic flexibiiily (dynamic range of motion and resistonre to 
stretching throughout the rani^e of motion); static strelc^hin^^ im- 
proves static flexibility (static range of motion) and. to a limited ex^ 
tent, dynamic flexibility (Moscov and U^eoui se 1992). Continuous 
movements Hecrea&c resistance to stretch m.^^ Lhi-onghout the range 
of moUon more effectively Urian static hiiretehini^. while static 
stretch iu.Lf tiwre effectively increases the niriifc ni' motion and tic- 
creases the £imount of force needed to hold a sireiLh or tension in 
a static postiion {McNair and Sum Icy i99iy. McNair et al. 2001). 
Furthermore the stretclun^ method you choose— ballistic (bobbing 
up and down in a stretch, not advisable), slatic relaxed, or isoinet- 
ric— affect s the amount of time to reach tJie current maximum In 
each stretching session and time to achieve desired results tEtnyre 
and Abraham 1986a; Holt et al. 1970: Lucas and KoaiGW 1984; 
Sady el ah 1982: Tanigawa 1972). Alter eeerdaes Increasli^ rangp 
of motion throui^h active movements (for ^CEunple, dynamic 
stretcfies or static active stretches}, the inf^-ease of flexibitity lasts 
longer than alter passive stretching tStai^^nskl and Sozanski 

1999). The pos&ible changes tn connective tissues resulting from 
stretching by any of these methods do not explain all the differ* 
ences. These differences are most likely the result of the waty a given 

kind of eacenstee ada u^KHi the ncm>\is system. 

Muscles are usually long enough to allow for a Ml range of mo* 
tion permitted by the structures of Joints, U ts the nervous control 
of their tension, however, iihat has to he r^t for the muscles to 
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allow their full length. This is the most likely explanation why ten 
llltoUlesc^d^yiiaiiilc stretching in the morning lets you display ytjur 
^lU range of motl^ lii d^maoxiJc tismmeots later In a day without 
m i^^tiTO'-i;^ WkBgi^mfy repeating mo^^^emgati tbyat do not use a fuU 
mn^ i£mxMmM limJcHaj^ (e.g., ble^fcipg. c^t^iia exercises of 
O^plc -m^^^&i^ stamlBni pESk-iipa oa &m floor), however* 
eeteih^goprvmis miti!tA^lm^ md tension in. the musdes at the 

viOuj^i^^yi^^ ai^mmmiMhics the 

S^msc okm mm m^tsMeik ttm BMi^bB^ lE^ mms^ mt a reduced 
mx^ timsjimm* lix^ 4^maam ma^ ^sm &^ of the hips and 
laoees are tmporaitly fl^^ result of 

creased senslttvlly of stretch rec^tors — neural compensation for 
the effects of f3Ln0mm fh^ ipuscles' c^tractld^ this com- 
petusatoiy niechanfetm is giijqpQ^ to vmk in sdl l&itlgue-induclpg 
and hfgh- tension exercises (Hayes 1976) It does not cause such a 
drastic reduction of flexibility If In these exereisea limbs move 
through their full range of motion. So^ displaying your full range of 
motion while fatigued (but not extremely fatiguedlj Qfb^^$X!4x:^ 
heayy d$e|» jsqjuatsi is eaalpi- than after a ]xm$ run. 

Thi^ iAhrr factor in diminishing the range of motion, relevant to 
many surrc ssive workniiLs. Is shortening of muscle flt>ers (loss of 
serial fjarcrMnercs) in tlje muscles thai work only over a reduced 
range of iiiotion [Williams et ak 1988). fiasLern Enropears coaches 
will ncii. let tlicir gymi^LUstH rkk' bicyt'l^^s as a means of t'ntiuraiire 
trainings for example, even thoiJgh they seem to have all the ii&si- 
biUty they need. 

Strenuous workouts slighUy d;,i]]ia^e the fibers ofconneciive lis- 
SKC in the muscles. Usually these itiiertj Leare he?^l in a day or two, 
bni a loss of nexlbility is supposedly rnuf^ed by LhcsL^ fifjc-^rs hfaiing 
at a shorter length. 1\ J ]>rcvent tliis, s<5U]c piiysiologisis reeoiuiucnd 
si a tic stretching after stren.tfth wnrkoui All this sounds very good, 
but the samegj^innasts who ai c kept from bicyc?ling, run witti maxh 
mal accelerations to improve liicir specific cnduraEicc. Such run- 
ning is a strenuous^ Intensive strength effort for leg hiuse: Ics, 1h] I in 
fast running, lower limb muscles work through a full range cj[ mo- 
tion In^ie^h;^ and knee Joints, and because of that there is no ad- 
verse effect on fli^^dMl^, If eonnecttve tissue were a factor, then 
stretching after a woitoutTjra^ l^ enough and th^ gymnasts 
could ride bicycles wt^ the seone i^^ulL Ite ^oatlon 'wlth stand- 
ard push-ups is veiy slmHar If you do a couple of hundred a day, 
on the floor, so the muscles of your chest shoulders, and arms con- 
tract from a shortened position, no amoimt of static stretching wUl 
make yott a baseball pitcher or a Javelfn tiirow^. 
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There are two types of stretch rticeptors, one cleteclini^ tJie ma^^^ 
arif] speed of streLLhinfi. the otlierdetecUngniiitiriltude only. Se^ttwtty 
of cacli iypc of rpt:epLor is dek i niined by Uie ri^spedire type of mo- 
toneiircnis Gamiiia (through regulating L^^nsion of ^ttlSi* ^f© irf ift^ 
tmfusui libers in muscle spindles [Btshop 19^; McAidfe, dm 
Hatch 19961). Thia niay explain why fiexll^tiilijtpgisapeed-sp 

Static sQeUThes improve static Besiblllty acnd dS?^^ 
improve dyiifimlc nexlblU^. wWchla why itdoes^S^lJaaSifeseaseto 
use ijUiLic stretches as avmmFmM^msjix^M^m* Thfiffe 6011- 
siderable, but jjot complete. traW^a^fttSil^^^^ 
ity (Mo@c«}v afld£i«si3AjJri^ 

pic. leg raises beforeli^ei^ig* teiges bi^ii?e^^Mli^ be- 
f^K-e playing timixbSr^^m^ graduaHy inta^astag range and 
speed Qf inptlixtl t^^t ^''^ ^ used tn the 



tMlt ^Wl^totian means Mcr^s^^ ^ccltability of neurons h^f 
nMsam <lf impulses arriving 

mm {^mi^ mmoOB,) Tbeae jDm^^t^ of gradually increasing 
t&a^&iiA '^tbd of motion require muscular contractions Increas- 
&i^Ml»toto1l3W»e of the task [kick, fencing attack, sen^e), These 
cositmc^im^im er^rioles and capillaries in the working mus- 
cled td dHate in proportion to the force of contracUon [Mc ArcUe, 
Hatch, and Kalch 1996). Flexibility improves wiih an increased flow 
of blood In st£et^^ musctes jpf^amy 19dlbJ . 

Static stretches do noi iLn iltiale ihcse pathways, do not prepare 
the nervous system and blot>d vcs-^c^l^^ in mustics for the dyn<imic 
task. You even sweat differently when warming up wilJi dynaiinc 
actions than when doin^ static stretches. During dynamic exer- 
dsesyou sweat all over and your sweat is hot. Dunng static stretch- 
ing yon sweat little, mainly on the face. This tells you that staOc 
sketching is a poor warm-up. 

Flexibility training is also ptisition-specillc . ReS^Tch done by 
Nicolas Breit (1977), comparing the effects of i.Lrc telling Sn the su- 
pine and the erect position, shows tliat: 

al subjects who trained in an erect position tested better In this 
position than subjects who trained in a supine but tes^ted Jn an 
erect position, 

h) greater gains were recorded for both ^oups In a auptne test po- 
sition ihmi in an erect test position. The subjects tested m the erect 
poyiUon had to owt^me an extra amount of tciiflion In musdes 
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they stretched because of die rt^i^es evoked by standing and 
bendiiig ov«r. 

Csdi iJUie the |}%iB^^ reflex depressfon or Inca-eased 

*^trt^^ldlifllty* (lowir le^stanoetoastreteh foUowliig a strong con- 
tracftloti}, miiiied by any of the explained inechatiisms by contract- 
ing mitiusd^ll^ relaxing aiKi stretehlng tt This Increases the 
mmm^ of poapt^l^ ^ml^ ipiiii^^ ean be short— 3 sae* 
Gt^imii^b^M Hie stxei^ ham 

to tie dlioe iiitldli §ii« seconds of lelssdito after contiaetlon and 
jp^erably In the ftr^ msoixd^ 

^ftar raai^blxig a maxhtial sbnet<^ jgonaxliiial for you at a ffvcn 
stag^ of your txatnlxi^, tenateg tM ndm^ % hold Ktm pMmm 
longer than tiie few seisQiiili i^pp^ to cause the postcw 

tractive relaxation further hici^eases your static strength lot ttila 
nsajdnial range ofmotlon or stiietch. A strength increase In esEtreme 
ranges of motion (caused by ayatOTatlc isometric stretclil^g or re- 
sistance exercises In a full range of motlonj seems to be a results at 
least to a degree, of the longitudinal growth of muscle fibers. Long- 
l<^im exercise, in which human muscles tense as they are 
sLi t u ]k d. muses chiAnges in the muscle fibers that Indicate Hk ir 
len^^liicniiit^ lhrf>rjgh ad ding new sarcomeres (Friden 1964J» Handel 
et aL (1997) conducted a Hliidy rn whicli atJiletes did contract-relax 
stretches [stretches with isoiiiLlric rontraeltons) for eight weeks 
and showed chati^cs in strength displayed [h]x>ii£Jhout therani^e of 
motion Lhat indicated loni*itiidinal growth ol niuseJe fil>ers by the 
addition of sarcomei t's. I he o[>positc happens when exercises are 
done exc lusively at a reduced ran^e nf mot ion — there is loss of sar- 
comeres and muscles shorten tWilliains et al. 

Strong muscles tense less than weak ones to support Uie same 
ktad [Moriiani and deVries 1979; Plout^ ct al. 1994). The strong 
muscles can be more elQiigated while still comfortably overcoming 
resistance, ki the miiselcs of strong people, who regularly overeome 
high resistance, motor unils f several ninscle fibers and a nerve cell 
activating them) synchronise their action even when overcoming 
law resistance (Hayes 1976). This may be why athletes whose thigh 
muscles are stroi^ enough to slide up from a split to standing up- 
can slide do^^ Into a spilt with less muscle tension and resis- 
tance to the ^r«j^ Jboii ivtQ^ p&6m&. Perhaps when all motor 
imlts tense together men moderately, the stretch refles Is more de- 
pressed than if only some motor units wrae tensing very hard, 
either because of stimulating a greater number of Golgi organs, or 
because of the mechanical effect on afi the muscle fibers and the 
oomieotive tissue tn series with them. 
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A,s [jcople age. changes occur to^SiefernHjflGles;fla^ 
with a decrease in strength and ftexfblHty— tesft rf iiiusi^^t^^ 
Increased stflGfiiess of fibrous coimcctlwe tissue* JPoe$1|3ift ?DS^ 'dtiat 
the elderly cannot e^cth t^ ly use Iscmietrlc gbifiii^^^I^^ 
bullae theaechangea can be ofifeetby gtreggh tcsMl^gr^i ^^"^ ^ 
old (Flatarmie et al. 19Q0; Bvana 199^* Aa limgm^mj^ia^vm 
not ctefomied and permit ncoiifllmngecfiJSiflCM^ 
tialnctt^EtM Jgt from Isometric 

aa&cfc^lSTdiSfjwfle^^ strepg^h. Ifyourmuscles are 
kmg eimi0i§^^^tB can cliec^ It wtlli tests sIkq^ on pag^ 108 
^ ll<S, 3(Bil llQt(^ stropg^noM^ to support 

ywia a ^dlt— ev«n Oiougjhi gains m absolpie tmm inay come more 
atomic fhan M the caj^ of yo«^ 

C^xirdlnatiQii wd flexibility depend on your emotfons too. be- 
cause of the connectin]! between the cerebeHum and Ibe- areas of 
the brain responsible lor emotiona. Tiy JuggUng, balancing, or 
stretGhJug iwlien you are upsett 

The opening caution you read is worth peatincf; Menttil lif^idlty— 
the inability to abandon lixcxl ideas, a mgi\ ot low intelligence— is 
usually accompanied by a low Irvel orphysiraS Ilex ibilily— perhaps 
due to the connectic nib wccn ficxi b 1 1 i ty and eoo I'di na l ioj i [ Ma tveye v 
[Matveevl 1 98 1) . and coordination is considered a motor expression 
ol intellect (V\fer3ny 19SiaJ. 



Ihe following factors laied tei m^^l^^ ^m^oi^i'^ to im- 
proving fi&sSoSS^* 

m 'Ihe ^^test and feists gadns are made r^ettlilg the nervous 
4ijontrol of musde tei^taa and lepgtht 

• Sp«cli^«tr«ngth exercises can stimulate the muscle fibers to 
grow lon^ and ekmgate the fibrous connective tissue associated 
with the laiiscic* 

■ Stretching the ttgaments and Joint f aiT^uIeK atid uhiinatc'ly 
reshaping joint surfaces takes years tnid bringti aljoi l1 ihe yiwail- 
est amount of improvenient tMatv^ev IMatyeev] 19^1). 



8* Qu^sl^ons Answers on 



Th^^a^ ^pk^quesUoDB^m readers of this book , Amon^ Lhem 
m^bejuat the type that you isant to ask. Study ihe answers, aiid 
pdfxaps you wlil be able Id apply them to your situation. 

Boe$ This Metbod Really Wirk? Atul How? 

a/bo doftt betee t^iM Hks^ see aak tJbit mtfaUons of the 
^pi^itlQi^'laittnitrpoafi^ .?* because J guess, thc^^wereiiot 
ocpoaed to mtl^mal ^poits traii^^ 

Questionr Is it tmfy|]«)ielbiet0|H^^ a peramnent, Instantty 
accessible ^^dbfttty &at re<|ulrea no 'warm-t^ ^ ai^ oflxer pram- 
ration? 

Answer: Yes. Otherwise what fs the point trf gaaBtfeati^ rtwH ^^ 
arts techniques such as high kicks If they requltemw9Si3^ I per- 
sonally know many athletes who can display much greater flcaeWt^ 
ily without a warm-up than what 1 show fn this book. Of courae, f 
can do cverv (hitiiJ t hat you See In this book also without a WEirm-iip. 
If ycurt <>;h h or iiisLructor cannot teach you how to have such flexf- 
bilily, then il leib yoii somefhiag about his or her knowledge of hu- 
man physiology and of the jiiethodoio^ of aports tralalng. 

Question: How long it tabes to do tuU 
youi book? 

AiiswE r: It depcncison your strt nf^ih nnd iniluil flexibility. Some 
pMJople reach splits within a monLli wliile otliers need several 
months. 
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stKm: Why does Lhebody have a nalLiral lendency (o prevent 
C^ mjnl doing a spill? I know that ! have the abmy to do a sphl be- 
emm when I do side lunges (one leg cxI ended and one leg pul ed in. 
supporting my body) I can do a "half-splii /- ITiat is, I ran UiUy ol>^ 
ducUexlend to the side) one leg till my pelvis hits ^heflaor-bul wilii 
my other leg puUed in underneath me. 1 can do (his with both legs 
but not at the same time. Why dot's the nervous system have to be 
trntned to allow fully abducting both le|^ at the same time? 

Answer- To Rnd out more about the nervous system read atoe*!^: 
the tmex^ in neurology textbooks or see pages 1 15-119 In tm 

Apart from yoLir nen mis svstem not being used to^iq[^P^diag both 
Ica^ at the same time, v^kh adduetors may be weak, ^i^^^^™^ 
lors tense harder and slop your k'^^s^ sldewlse lB©«^m3«ti^^)^ 
lhan strong adductors when sliding your legs aP^ *^fL^™f 
sianre. The wider the angle between your Ic^. thft less ^^^^ 
your addurLors leverage, and the harder tiiey teniae to lEsepttel^ 
from sUdii;ig apai t. 

QuesUoni 1 woiKlcr about tM tt^t^ BC^^ 
nasf iliit'iv years of a^. I startol taekwondo to late 30s and eur- 
reiitly ] am 42 years old. I wiMiW m^ 
to do Ltic sputa ^srtlfaoutij3urtagttiy®«^ 

Answer: As long as ymir imiades are respop^ to strength 
tratalngtyoum^^ps*^ they ate ateoresponsive 

to atr^ing. vyfe have plcntyl^tt»^ people pasl heir 
30s saying aiid rfKiwSng that they Just ac!^^ 

Question: Most of the atpetches you show are practiced daily at 
inJ^atfM art» school. In feet most of them were taught ti> lis m 
h4i adiiKiL Ai^ ^ dynamic tension is nothing new to 

^ aouia^. So whgr ^omM your r^uits ^ better? 



^vmw^ ltis not exerdses alone tiiat make my tTieLliod H \ijvUve. 
it iBm ivm of anOTglng them in the pvopcv sequem t^ dunriM ^ 
Wrisout^ liu^ a^ and during a weekly cy<'le ot workon s Dc> 
iM^flWme exercises in the wronj^ order lediu es Ukmi c ftt < Iu 

I explain how various coordination, sperd. slren^lh. 
endumnce, and flexibliitv exercises inilaenec cadi o(lu i. yome ex^ 
er€ls<^4bftMWii^ each q^^^ and some should not. 

Question- I practice karale a] u I my lca<'hrL ran liH a legaod bold 
It Steady above his shoulder. Will your s^taLie ae liv.: sb-etclies let me 
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achieve this type of sUenglh so I can kick higher aiid wiLli more 

.jAinsw^r: l^^Bil active flexibility exercises will help ta 

dev^p your ability to lOft and hold tiie leg but not to make your 
kli^ OEKire pamta^. Speetfic strength for a kicker is the strength 
1^ lets ymp$g^mmiB^xsp^^M^ not to hoM a leg up! Spedflc 
itrmigth to kicking 1# d^loped by Idi^ilt^ a heavy bag, Idcklng 
tBtii ibi sponge, l^le&iiig bungee cords attached to legs, 
■smd ii^$iG:^is^DW^mBs:ib^e» &isxi3ks: t&M^kln$. Strength, jtist Hte^ 
ikxMIM^^ to^t^^^^^ its angle, and range 

QbestlfHi: D^ ^w ba^e d^aol^^ when, and in ivhJch 

ozd«^ stretcfaasi aie done to achieve a AiU split? I harve Stmtn^ting 
Sc^eiil|^Eii% but I think a apeclfle 

Answer: While the book does not give specific Ispeclflc fc«r whom 
and wh&n?) routines, it explains the principles of selecting and se- 
quencing exercisf-s so readers who studied chapters 2 and 7 know 
when to do what type of dtretch^ depending on their needa and 
llniitatioiis# 

Qfiestioii: How do you gst on those qhplra? 

Answer: One way if> to stand on t hrni when they are close to each 
otJuii and then spread yourle|?s wiUi Lhc chairs. Anoihei way is to 
place Lhe chairs so they are as far apart as your fejeL in a split and 
then do a hantlsLand between thcin, lower your legs onto Ihc chairs 
and push olTthe tloor with your hands lo as?^unie the Hnal position. 
When trylHE^ to lean i this skill, you should start by using two books 
or small blo<;ks ol wood. 

Queslion: How often should snspendcd spliLs be tried, and how 
do you [iiainLtiin your slrengtii and OesibiliLy once you liave 
achieved a ^suspended spOL? 

Answer : Elveryttoteyuu can lifi yourscli off the floor while sifting 
In a split you are proving that you have enough strengtii to do a sus- 
pended split I do not see any reason for most athletes ever to try an 
actual suspended split Idid tt to catch your attention, but as far as 
fitrengtheaing legs goca ^icre are many better and safer exercises. 

Question: I have purchased [Stnelchihg Sdent^kaUy] and your 
video SecPets qfStrBtchtng, While my side splits have improved, 
front spUts are stUl lacking. In my style of Chinese marttal arts, we 
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musl. be able to drop Into front and side splits. I can skmty lower 
Into a full side splil. but H I try to drop into one 1 can on^ come 
within one (ooi of Ibc Hour As for my front spll1»» I am stuck at less 
than six inches frgm the floor. Wh«t can lM^tmoe^i$i^ 

Answtir: One of the of trainiiig for the iMll^ ^ 
splits Is developing such strength as to ^ i^de lijs^S^^ 
split to a standing posttlon. You ajrepud^ iQi^ ^m^^ fmi 
need for this pLirpose and tlie HMS^pd ^tHiog them becaiiac they 
are shown on the video Seamts oj Strstd^tng* 

depcna^i^ I i!^ If 1^ 

fi|£t exid ¥iee wee. 'tma I #p «ti tel^^ itretch for a side spitt 
m3^'0&mi^ ^t^^ front split ahllMy? 

AmwrnM^sS^^ ^A^I^t^ and muscle-speciftc. One can be able 
tD do a fiat stii» 1^:^ being able to do a flat front spht and 
vice vaaa. Jf your htp joints have normal mobility, then you can 
a!Cfalie9& 81111^ flat in both spMta but only if you work on botl i ul 
thjaOtt* feOT^^ """^^^c splits will help somewhat 

wltfithe other. There is some transfer of the Lrainln^ e I f rri between 
the two splits because some muscles are stretched by both of 
themr-but not to the same d^ree. 

Body AUgiiiimit Ig^ Hip Stretebes 

Question: \\1iat Is the difit*renc:€ lit iwccn suspended side sphts 
with toes pointing forward and with toes pointing upwsird? 

Answer: Tlie split vAth toes pointirif^ Forward stresses iiiaiiiiy the 
thigh adductors and requires less ouisiLlu rotation of the hip joint 
than the split with toes pointing upward. Tht^ suspended split with 
tot s pointing upward stresses yoiu htiriistrings in addition to thigh 
adductors and. Ibr mainuiitiing balance, re<4uires greater outward 
rotation of tfie hip joint Uiaii tlie split wrtth toes pointing forward. 

Question: On pa^^e 64 you show a Side spMt With toes pointing 
up. Why doyuu not descrltie how to gradually stretch into this po- 
siUon? 

Answer: Because you can stretch for this split the same as for 
the one with toes pointing forward, AU^maent of hips and thighs in 
both apUts is the same, as Is explained on pages 111 and 112. 
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yuestton: My lioal is U> do a cinnpletc ?siclc spliL wklh Uif toes 
pointing upward. C:hI1i ] do it^uint ti ic iiLreli hE^H vvilh my heclhi on the 
Boor and my toes pointing upward? Will tliis slrcn^Uim ihn correct 
HHiSGles or will it throw my hips out of ali^>iinieriL lor splits? 

Aimwcr. Tliesafa laometilc atretch for the side split wllli the toes 
poitlting upwsrd l9^»iffiti ^ page 64. 

iims^^^m^ ^CfC^ up wMe sliding down into a Bide spMt without 
IbioldliQg mi ii& s^^ for a muscle tear or worse 

(ajoint ca]psulelesKr^^9^^ a Ugainent sp^iifijl tx^rause of having no con* 
l7^cif^1to^Kl&^ legs Hxe pre^tpl^balanbe. CSee the ques- 
tfiDUS i^Micd to l]D^urle$ on pagm t^^Vl for descriptions of 
Oitl^M^ MQl stic^ a strati} tbo i3iQii'«|d^^ muscle scenic 
t0 be Oi£ adiluiilxxri^^ because in the toes-up position, abduc- 
tion Is eooi^ied MtSi theeai&i^^ rotation of the th|g^ so the ad- 
ductor magnus ts stretched more than In the normal side sp^t with 
soles of the feet on the grpun^ 

Question: I have read Siretehlng Stfien^flicotij; and find it ketpfiil* 
I cannot do the side splits, however. I am beyond the starting poal- 
lion you show In your book, but noL at a side split* I am not clear on 
the posftFnn of the feet. When going into a side split, should ihe 
soles of my feet remain planted on the g^round, or should 1 allow ttie 
inner sides of my feel Lo be on the ground, which would resnlt in the 
soles of my re<*t not l>einj* planted on the ground? Wiicn I allow the 
inner sides of itiy feet to be on the ground, my legs tend to bend at 
( hf knees, cansln^^ pain* How i|iiportant is the poaitlon ofthe feetln 
the straddle position? 

Answer: I lie po si Lion of your feel in the straddle stance (or the 
httPHe- riding stance) is importaiu for re^i son e:? explained on pa^^e f.)'2. 
Plant your feet as shown on pages 6 1 and 63, as long as voit ai e in 
the horse-riding stanee — however wide. When yoii spread voiir legs 
so wtdc that you are no longer m even the widest horse-riding 
slaiice, (hen your feet \^'lll turn and your weight will be supported 
by the insiders of your lower legs and ieet. When yon are so low in the 
split that your weight Is supported by the insides of your lower legs 
your ktiees should not hurt- 



y uestion: In one of my Kung-Fu training sessions. I w^m told by 
a fellow student that practicing leg raises in the morning was good 
for flexibility, I tried ft out only to find that I had pain in my knees 
and hips from tiying it. After reading your book. I discovered that 
my hips were In the wrong place and 1 was keeping my leg too 
■trajght. Not surprisingly* the pain went away and IVe started to 
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make pmgress. My problem aow is Ihiit when I'm in the wide horse- 
riding stance, 1 gel pain in tny imees. Could It be that Vm waktr^ a 
similar mistake and causing the pain? 

Answer: Knee pain in the hopse-ridlng stance ma^ be c^Amedhy 
a wrong position of the feet (not polntli^ forward) and lo^ doliig toa 
much too soon (stance too deep^ standing too lon^^ M1^ €^ 
horae-Eiding stance jm cmsM li^ stilts' Iqffseh^ 

Question: When I stand to lefiiitdfBeto 
and try to go lower I get a pain in my lower tacfc and tlifi c^ w^ 
to reUc^ tto IS 111 tea^ ippiBi^ Could you ttowraK^ any 
etai^tclM ^t^km^lS^^i^^o l lose tlie strength tC^^jpiDiGib tl^ 
floor after a couple of cyete of tensing and $pr^dlng 

Warn I ,d<jJto $1^ I csaa^do the split with toes pointing for- 
WSttdi Il^f^ tj& lean my whole upper body forward. If 1 try to do the 
split Wtth toes pc^ntlng forward whUe keeping my body uprlg^it, 1 
feel pain in the upper outside region of the thi^bs. 

Answw These problems are sliMhUy different, but the answci 
thesamc for both. A tendency for leaning forward when h( and j n^f in 
aietiaddle stance is normal. You lean fonvarfi ht!t ausc youi pt?lvis 
poslUons Itself for greater range of hip abdiicLiuii, biU the weakness 
or Inflexlbihty of your lower back (or both) keeps you from keeping 
your tipper body upright your pelvis tilts forward. How straight 
you can keep your f nmk tit: ponds on the strength of your back erec- 
tors and allgnnient uf your le^^s. Even at the lowest position in the 
split they should bo aligned like the hoi^e riding slanre. To develop 
flexibility and stren^^tii of your thighs, hips, aric] lower back in the 
horse- ricltnsl stance, start high and with feet only shoulder -width 
apart and i^t ^ulnally progress lower and then wider If you wluiI to 
make I'aHier proi^rcss, do deep squats with weights. When doing 
thesi^ stjuats. stajuL with your feet a shoulder -widQi apai t and try 
to keep jour toes pointing forwai d. 

Feeling pain In the outside of the hi pjobit results from not tUtiUg 
the pelvis during abduction [sideways movement) of the thi^a. Not 
having enough strength of the Inner thigtis for tenstng tfaem while 
standing firmly in the straddle stance ("pinching the floor*7 canbe 
remedied by squats and exercises that apectflcalfy target inner 
thighs, such as the adductor flys and adductor puMowns ahijwn 
on the video Secrets of SWstchmg, 
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^flfuesttonr I seem to be very tight in the hips so when 1 keep my 
back straight and tilt my pelvic forward 1 f:an'l get as close to the 
floor as I cm I lean forward onto a small chair. Is tliia OK? 

ItisO^ but ills better to devfdop the ability to s^d In 
the proper hcnfie-rldliig stance as the strength and fladbllliy of the 
thiols, hips, and ^ij^^ tmoM in handy in other exerdseai^Also^ 
«rliea3Fmt le^ in your JjSidaietiic^ s^ 

J^ai t^the Ih^lbA Jib^mi d0 not strengthen fhimi as much as when 
ttiey cafx^r jwr ivfac^ we^^it 

Qn^tk^ imw^mmtm ai^ iiaji9^ I hsi^ 

started aIlttleiap|Q]ii& (2S-^.1^ 
hspreiziQdQniil6#9^^ 

and itretcdiing eaeercteeSi. Flease note thai some vi these stttieats 
have been with me &r two years and loni^ apEl they^ still have pain 
with only a moderate Increase in fleadbflfly* Is there anything that 
we can do with them or show them so as to alleviate this pain and 
discomfort? Should they be taking anf^dng— 4or example, shark 
cartilage or soine other Joint huHdlpg supf^n^t? And will they 
ever get over this hurdle? 

Answer: They should learn the proper allgmnent of the hips for 
stat^ and dynamic side stretches. Sm pa^ 35^ 61, and 

Question; Althoii£ih I i^ojim; wiliiin onv (oo\ nl'a full side split, my 
range of motion m dynamic stretches (when 1 swing my leg out to 
the side) is much worse. Why is this? 

Answer: Make sure ilmt. you let your pelvis tilt forward [or move 
buLlorkK to the rear] when you raise your k'g to the side. Tliis action 
permits raising your leg i^her— just as tilting your pelvis forward 
helps in the side spliL 

Many |X'opl(^ (experience quite a bit urdiscoiurorl, even pain, in at- 
lcinptinL( Ihis JyUciiiiic sLreLc h. They can onlv raise each leg to 
about 45 degrees (and It hurts Lliem when they do that). 

Their problem? They tiy to keep their leg ssrai^lii , and to raise It 
straight sideways whUe attempting to keep ikcir whole body 
straight too. This Is typically the cause of difficulties and hip pain 
among beginners attempting this leg raise. 

To dTEmatloa% Increase the height of the leg raise to the side, you 
need to tilt your pelvis forward as you raise your leg sldew^s. The 
alignment of hlp« thighs lower legt and fbot in a rmlsing side kick 
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^tl^mM be the same as ^hoWTi in a ^uie view uf the horse -riding 
stance (see page 63), To IrrHni iis pnj|K:] [qi m dn Lhis: Stand with 
vour fed together, ex^rnci your n^hi aviu Io the side, hand At your 
hip level palm down, blii^luly bt^iul your iMhi kj^ in the lup and 
kncr joints. Form vour foot eoiTtrllv (kEiile toot, sokulo in karate. 
bc^judin taekivondo) for the side ku k [\>iil Itje up^ rest o£ U>es down, 
edge of foot horizontal and tensed). Kalse the right kg .such thaty^ 
ld5c yo^]r palm with the side ol vour foot. Starl [rom hip levels 
gradiiallv inrrcase (he hei.^ht of k:^ raises, sure that Jfm^tt^ 

forward and vour knee i,'^ ^>li^^titly bent, and that it T^AsmmS^ m 
your foot. Kit'kiii*^ vour palm forces you to aUgn your tnixflt. p^WS, 
and thij^ii \usi rii^iil for Llif gi^catest range ol fflK^n In yi^^h^ 
Joints. Note espef ially the iiiiiount ai^d dlre^loii of the forward Item 
in the drawings bcJow. 



Le^ raise to fhe side 



leg raise to ilw side 
JfoiiL uiew 






leg raise to the suie 
lop uiew 

Anotliei- purpose of kicking your [Kiini Is to keep this dynamtc 
stretch from turnin^^ into a ballistie, uiMXintroUcd stretch and to 
prevent ovei stretching. 

Question: 1 am into my second week of doing the early morning 
St I eLcli [ e the le^ swin,a,-^, t he only problem Is that when I swlng 
my leg to Qie side (ai id bomeUmes the front) my back cHcka In about 



file ce^nter of zn^ spioei I ^ tmt ciftcl^ftilieii I bend my knee when I 
bring my leg bade dom. 1 get theaaiuestretch If I b^iDi my knee 
^*llim Wn^ng my leg (Itiri^ tbe 

.AosNil^ Ya^i*^ miggest cheddngtheiifr^^ of your baidL 

muscles to 9^ if fbetr weakness rdottve I© tibe piotas caxases tbe 

fl^ weeks later the same raul&r wrot^ l^ Wi^ i^ my baill# 

IbM^ f^r tbe skle swmgs I maS^ I wm l&Em^$mms^ 
twistfi^ mf niiper bo# In directKm of the svdiig^emfv0LlMDg 
that se^QS to have done ttie t^i^) 

Question: t find thai nny cxicnded use of lateral movemfiiit in 
the hips, such as for the sidt; kick or the roundhouse klc^ ci»ns^ 
a diiU ache in my hips» Xblsis even true wh^ X tl^ to do Zll£H!ilk^ 
dynamic stretches. It seems hips inter fere more than my mus- 
cles. They seem to pop a lot too. when doin^g the momir^g dynamic 
slrelrh. Dci 1 have any hope to work through this to achieve flexlbUr 
3ty lor tackwQTido kicking? Is there sQirbe way to hsip my hip 
^ trength and lUQbiUty ? 

Answer: Make sure thai, you align your 1^:^11 s. hip^. and trtiuk 
UB shown on pa^ps 35, 1 12. and 132 for \vg niisos io ihc sldr (dy- 
namic strctcii«/sl i.-uid on the vUk^o Power High Kicks witii iMu VVtirm- 
Upt for side ajul roundhouse kicks. If your hips ache evt!n (hough 
ynii do these iiiovemenls as shown in Oils book and on the video, 
then aee an orthopedic surgeon. 

Qutstk>n: When 1 try to raise my leg to the side my foot turns 
<HJtward. Is this due to the tightness ol the muticlca 1ji tlie leg and 
hip? How do 1 get over tliis? 

ifVnswer; Turning of the foot outward during leg raises td the side 
may be caused hy tightness of the muscles that rotate your ttiigh 
outward [extemal rotators of the hlpj. Try to increase your hips" In- 
tert^ rtMaeitfdn hy stmbchtng yom mJ^maalMp rotators. See the 
stretches on i> i^es 66 and S3. 

Question: What Is the difference between leg raises or front 
s^plits with the Iront leg stral^t and bent at the kntfi? 

Answers The angle betw^een the thighs In a front split and In front 
raise (kick) is greater, or It la easier to Inerease it. when the ft^nt leg 
Is bent at the knee because your hamstring Is relaxed then. Exer- 
cise ^th your firont leg atrai^t to better stretch the hamstiingp 



MmsBlstfn^ m^gjMe ahem Ite JolM iiii^ M^ l^ 
knee Joint. Beiidlng your knee relieve lli^ ien^mM^ 
andliius ^ms^mgfmii^mnga of Oesdcxi lullie fa^Jciat iii aAaU 
finont split* ]?¥9ur p^piit to the 
gnont tiil^ m matt^ iv^t you do iwttli yom 1^1^* ^^11^^ of the 
pelvis 1& Mii&&&amy for indaxiiig 1^ llloleEDxnxil liip^QdPE^ of ^1^^ 
^aiddt <^ the re^ thigh (see page 100). You can acbieve a greater 
aiBOUtit of forward tilt "wli^ of tha finrntle^ te beiit because 

then the baipstrfng of your hxmt 1^ is more relajiDed. 

QjUjq^tlaiQ^ I do a front spilt but when I attempt a side spilt T 
get a certain amount of inches off the grouniJ and when I try to slide 
further into a deeper position I c£in*t because my hips won't let me 
and the next workout session I he outside of my hips are sore and 
tight. How can n ncr ease th<& Ue^dhUlty of my hips SQ that I may com- 
plete the aide split? 

Answer: Your pioblem Is addressed pn pages £il-62 and 11!- 
112 in tliis bouk. If yoii can ali^^n the hips and thit^lis as shown on 
theT^st of Flexibility Pnlenilal [lien all you need Lo do is U> rest until 
yuur hi|js are not sure- iuiymorr aiKl Ihcn practice youf slretches 
starting from the position showti im pA^t.- 6 1 . 11' you cannol perform 
the test or assume the posiLioii shuwn on page 61 in (his book til en 
perhaps the slrucUire ofyoui' hip Joints (Ihe leti^^tli iuid nn^uhition 
of Llie neck of your liiifi,ii) does not allow sulficienL jiiubiliLy lor side 
split. In that case you belter stop tiying before you injure your hips. 

Question: 1 practice hanistiing stretches lylnt* on my back, but 
[ am ii hi[ tronfused as to wiiether it i.s a good idea to flatten the back 
or to maintain the curve in the lower l>ack. Can you shed some light 
on this? 

Axismn In diai^ m 0t£^^ your bsidjc straight or main- 

t^teiii;^ wjm3^ Imsliai' lordoels slretiiM maiN^ Hie hamsbrlngs. 
Archd]]gyK»iirhao(^(te^^ of luinhar loriosfs) wfU put consid- 
erafaler^glp^^ on Itsa^ hax^ itmatiee. 

Dynamic Stretches and Horning Stretch 

QiJiefiitlqpi l^vfadses,** you refer to a slow, 

control!^ of ^ 1^ not a quick rnimgaog BisMmf correct? 

j&kmmsr, CmM!^^,fm^hiia,i^m^ slow* See page 32. 
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^ 1 am 3^ f^£B did an^ I am a relatively new student of 
(4 I Imve been tisliig your book Stmt)Mng 

SctentlpDcdly ^^£tt| 1^ OStliCem is with my leg raises 

^ { as it 

m^m l^XB^VD^ Itg^ taolpiig [ca- tn^ iitml^^liiEkQ^ do this on 
tte ii^de. I cm do 90 wtUi tfaefiE^oiit €i^^ bufc-nli^ I tiy with the 

fbtogMiB^ jua^ bave 
a(»xi^(J]fiigavid£^d^ this feels awkwai^lll^liienXba:?^ 
I ti^ ti^^ a level to attain such as^ft lOaik on the waB. 10 itae 

as a re&mce polnit, I dont seem to have any probtem^ bn^tt jIMds 
that my stretches could be movdiig Into baJUstlG tenifeoiy witimit;# 
fixed tai^iet Advice? 

Answer: Having a Stop, for example, the hand, for your leg rais^ 
or kicks, [s Important onliy at high velocities of HKwmieiiL 
you do your leg raises slow you do not need any stop. 

When you do l.he raises fnp^E you can try benditii^ the knee of the 
raisiiiji* more and you can iiRikc tontatrL wiLii Lhe itnvtfrpBii of Ihe 
shiiik or use a kicking paddle instead of your hand if your Ic^^i, ai e 
"too long.' I'he higher you raise ytjur leg sideways over your beadi 
the closer you are to kicking your hand* 

Question: When I do the Icf^ raises to the back [dyniiiinc 
sLrcLolies], 1 feel the streLch in the hamslnn£J of my supporling U'l*, 
as opposed to the quad ot tlie leg that is being wtjrked^ 1& Ihib nor- 
mal? 

iswer; Yes. The "weakest link"' is the llrst Lo respond in any ex- 
ercise. 

Question: If doing d3maniic stretches every morning resets I he 
nervous control of muscular length, can't static stretches be done 
in the morning to achieve the same effect, except for static flexibility 
ratber than dynamic? So then if every morning I did static stretch- 
ing, I wouldn't need «t warm-up to achieve Ml static flesdbllHy, 
would I? 

Answer; i^haps, but I do not know. The athletes who use the 
method of atretcbJng acplained in the book Stretching Sctent{/loa% 
for a few months can display their maximal static flexibility at any 
time anyway. 




To find out the effect of doing a static stretch in the morning 
would take an experiment that ta not Ukely to i»e ever conducted* 
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Why? Bt^ c ause li om Lhe viewpoint of pl^actJce-Oriented coaches not 
eveiy question is worthy of research* 

You see, dtnng dynanik^ stretches in Uie morning gh/^ an <343^W- 
ablc increiise in alhietes^ clyiiaiuiL Hejclfoility later la Hie da^ 
whether or not Lht alhlcte;> do any full ROM (range of motlQiiJ static 
su eiches in tiaeir morning or evening workoulm. 

lint athletes who do fuU RDM stBtte^^ali«fe3ies^^^l^^ do dy- 
namic stretches (or faatisxfmxmj^ tiir0ijgbfi!ua: fuU la^^ cif 
motion) too. So finding out what helps Itk^ lihi^ EDM In 
static stretc^Mfi^^^berli^lid^^ clone tn the 

mcxml^g. Qrto«tettlestar«ii^«$4^3n0ln^ 
of static steeftidii» dcine Ibi^ pe^ilsr 

O0(E^uctlng an e(xpei1mc«fc |Ntt with th^ 1iatoln# 

Hiose who achieve fWlJI^ IsonnetHc stretches after a 

few monthB of ecsimiiuiiag trateSiig «asn iii^^ their full range of 
fti^tim ter osiusplft* do a^sgflit ai^^^ though initially this 

^^l^s^MBt^ng a new personal record may require carefully 
wan^bD^np^ l3Pt with continuous training, after a fewmontbs. the 
same wei^t IBQ^ be lifted 

Wbat and Wlien 



For ^very rule there is an excppfion— bui you need io know the 
Vhiy'^ of the rule and the "wb^'' and "hoW* of tlae ejsception* 

Question: When do I do dynamic stretches, when strength e>^- 
dscs, miX when i&onjjeUic stretches? 

Answer: Do dyiiaruic stretches at least twice ^Lr day, once in the 
morning and once during a warm-up for your workout- 
Do strength iralning 2-3 Utnes per week, ending witli Isometric 
stretches* 

Question: What sequence of stretches do 1 foUow stnoe some 
kicks hurt my back tl have had bai^ k surgery)? 

Answer: Eiinilnate stretches that hurt your back. 

Question: Do 1 do the Stretch routine© after my cardto [endur- 
ance workout! or after my weights? 
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iibwer: Alier both. After ii sLreiigtLh workout include isometric 
stretches in your stretching routine. After an endurance workout 
do not do isometric stretches but mOier static relaxed stretches. 

Question: Can I do an early morning stretch after havitig my 
breakfast? 

wi^ fideq]aato iiElmsIt^ aad lid^t wtt^out IliEowlng up your 
affcCT my ino(ming woaicQUt? 

>i 

iWismn If^ 1^ do f^^iraod stii^etzieldies ac^tbs mom- 

dt maximal ^mitmavmxia^fciit a couple of boura afts^^ 

3u«stt03Ml|Qlgori!un^^«^^ WIUrumifiQgorjQggtuga^ 
ter the eaify inCKr^bc^ iitreteb BAv^me^ affect my whole da^n^^flexl- 
bflily? 

Answen For the mnnipg or Jogging doiie after the early morning 
stretch to adverse^ affect your flexlbiUty,yofu would bav© to 
erab^ fatigue tbe mtiKi^ of your ls0^. 

Question; How loi^ sliould you rest between set$ g£ dynamic 
stretches? 

All swcr; Wliiitt IbrV 11 you uct d to resi between sets of dynamic 
sti etches you should see a doctorl 

Q?u^!HMon; Wliile I do iioi. do astatic strclcliinfi to ^variii up, but 
I'allK^r tivTitiniie fby the by, LhiH haa really iiiiprtJveEi niy WLiriii up 
Uiu(\ 1 hanks). I vviis wonrierin^i i\ \t is neees-Si\ ry after tlu- rml iy( a 
workout (especially if I (lid Isoiiie-'lrlc strelcliin^) lotio rt']a\<'(1 slnillo 
stretrSies? Or is il sale to skip tliem? Are tliere any real bsjiiclitis to 
peribrudiig them? 

yViiswrr: Tfie benefit of doing isometric iuid vvhiwd 
strctt iiin^ iiu reased [mssiv^e ran^^e of motion ihmL a rrdnt i d 
iitttount of fniiv needed to hold a stretch— diat is, ilu-- irnslein tn 
Hlretched-oLiE positions. The relaxed stretches ijcrnitt h laying in 
inaxliuiiliy ejitciuktd po*iitloiifci longer Lhiin the laometrlc stnetchea, 
[Jolng the relaxed static stretches tdler isometric stretches tniiy 
augment these benefits. 
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IfyfiLi are not intcresled in increasing your sialic Hexibility. then 
do not do static sLretclies* 

Quesdoii; How many static strelches should 1 do in my work- 
out? 

An swen Plclc one two isometric stretches — for example, one 
for adductors and one lor hamstrings— and one or two i^a^oed 
stretches for the same muscles. Do as many sets di Aa&sxu^lfm 
stretches as you need to reach your current maxlmtun range of mo- 
tion, buL do not force yourself If your muscles are tired and stale. 
Three to live sets per stret€±i alimj|<ate©EK)ugh. Tta^^^^ms^- 
rie stretches, ymi €am do neteixed stretchfis Jar one or two mlmxteB 

Questiciu it liajfel^^ 
bi cme workout? 

f^iist mykitiHt lit^im lie^^ rest the stretched muscles for 

a few ^l^t M iiiimetife mWOt most strength exw^lses, 

iKiliM^sf^ nor n^s^saiy to ealiaiiM the musdcs. 

Qu!&stion: In your oiRtnloli. iSit better to separate the isometric 
stretbhii]^ of the front and M<ie splits (on alternate days, for aiain- 

Answer: Isometric stretches for bo(h splits can be done In one 
workout elthei' in the way shown tn chapter 7, "Sample Workout 
Plans." or as is shown on the video Secrets ofStrpidwiii \\] lerc iifter 
aset of stretches leading to the side split 1 stcintl in a deep hinge and 
tense the legs. Vou may also work on one oi the npliLs until you 
reach your dealred RDM. It all depends on the individual. 

To make Lhc il!|ht decision you need E o p^iy attention trh your body 
and not disregard its warnings. Yon also need to be in i>ood stiape. 
Isometric stretch rs require normal strength, which in the case of 
legs means being atjlc to comlbrf ably do at least 10 sqnats witli a 
barbell of a wcif^ht equal to your body weight. Even whh normal 
strength you need to be well rested lo atLcmpt isomelrir stretrhcs. 
By the way. proper strength prcparalion (resuitin^ in i^rrntt r ilian 
the above deseribed minimum strength) before leaniim . I he tech- 
niques of kicking preivents knee problems and other JoliU oblems 
too. 
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Question: The mornings cire the best (ime of the day for my ka- 
rate wyrkoiJlSK Can [ do Lsoniclric stretches at the end of those 
mornliifJ karate workouts or do I have to do isometric stretches hi 
the eveniing? 

It depends on your objective* If having great dynamic 
j^eidbfll^ wttbout a warm-up during the day is not your oli^ectlve, 
fbenyou 1^ do im Ifyoun^lixt to be flexible 

during th^it^inallMlor^ifl^ 

yon cam postpone tsoimetelQs as wie^ m c^amm^^iimimm strength 
eaiimli^^ t^^ Just sure that you 

attn^Eigfh luo^ fmproi^iEIg wblle ypa ^ Js<toet^^ in 

the inornliig mflE0uts, fhm it ia fine to do them then. 

Questloii: I know tfaatym liai^ reeaoi^^ many times not 
to ^tia^ stretches before dynamic inart^ art practices [see 
pag^ 21 » 22, and 122 for a detailed explamtloi^- Ifnfortunatelyt 
most marjiriai^siciMi^ that I have seen^io^lstioatatches as part 
of their >^^aniiri^» mine included. For numerous reasons, I do not 
want to leave the so! lool . so I have adapted a "system^ to get arnimd 
this problem and would appreciate your comments. First, 1 arrive at 
class early, and I spend about 5^10 minutes warming up. and then 
1 do my dynamic 3 eg stretches. I then go out to class, which usually 
starts with some mnnlng in place or around the dojang. push-ups, 
slt-ups. and then some static stretrliin^i. When this part eonics. ] 
simply ^et into (he [XJsKionH, bnj I <l(>n"{ really pusii slrelcii 
all. Sometimes 1 will lecl a very lUiiioi' ?streich in some of lin: \)OHi 
tfons, but that is alL Is this an ef fee five way to get arrnnifl thv 
St retch in E^ Issue^ or are there problems even wtth this "iighl " 
stretchings? 

Answer Yes, it is an effective way of dealing with an igncir^itii in 
stiuctor. Just standiiif^ in a position and pretending to sti et< li wi]l 
do you no harm. It in not what tiie thin^J is called — for in?-:taiH'e, a 
Static stretch — but what it does tliat iriLitlers, If you strcteh nut at 
all or very IlLUe, then you wiQ not weaken your muscles* 

Be very caul ions wh'ftiiyovi actually si retch st^tlis iilly nl Ihc iiui 
of the workout, or any time you assumt: a "sti etching" posiiiuj^, lie- 
cause some morons have been known to approach a stretching adi- 
lete and push him or her Into a greater stretch. 

Question; Do static stretches have to be part of a workout or can 
E do them by themselves? 
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Answ^sn It is batter to do them at thie end of the \vt>i koi ii when 
your muscles are well warmed up. This applies p;\nit;uUirly l o iso- 
metric stretches. You can do rclnxed stretches by Ll tL inselves. when 
jouhave already cooled down kom a workout, but r]o llu. ni slowly 
so you do not hurl unprepared musoles. Such ntrcLLhing will be 
more difficult and less effective than stretching when you are 
warmed up * 

Question : Since reading your book and vicuang the video Secrels 
of Stt^eichinij, 1 have decided to recio my workout routines, Even 
though I wan I to dcvfloi> workouS that wili improve my karate 
skills anrl llexibiUty, i il n want Lo lUciiniajn aiid oven improve my 
muscle mass in my upper body- 

Here ts \v\va\ I have come up with: 
Days 1 . 2. 3. 5. and 6: UyEiannc Stretching A.M. & EM* 
Day 1 & 6: Teehnic ral/Speec] [techniques & kicking drtHs, sparrlngl 
Day 2 & 5: Strength. 1 have listed the exerciser te ilie iird«' I do 
them. [ I he list of resistance exerds^ shows Isolation eKserds^ be- 
fore con^ plex mov«nents Oeg exteBrtitt»aiid l^cur^telie^l^s^u^ 
ajKl deadUftsh exercises for ^labils^ mnades bc6^ fl!^ prltli^s 
movers (deadlifts before li;^ ^iiQCbsm aad hip ilexor eie^xlses» Ab- 
domen exercises befor^biekjafiN^ 
Day 3; AifCiJics (jump rope, rtifliiing/sprlnti^ i?d^ 

do you think? 

Answim Wtf&k Bmets of Streftefting and the book 

Stret^^ BEi^dfftt^^ 53) explain how to schedule 

workmitdk tout fOUi msmSBd to tslm tt Your Technical or Speed 
woitomt t^iiAsl^^^p^ Strength or Endurance workout a 

Streug^ wdii^ must pi^cede any Endurance workout, which is 
l^ikimd ti^ &6isy of complete rest or active rest (ea^, fun activity). 
13@^fidtdo aTedmical or Speed workout on the day immediately fo! - 
kywtng either an fadiaustiii^ Strength or an exhausting Endurant < 
workout and do not do a Strength workout before fnliv i ocovcnns^ 
after an exhausting Endurance wDdEOutbecaufie auch sequences 
of e^oits lead to qvertialnkig. 

In single workouts do not work on endurant c before any oilier 
ability with the exception of static paH^jivc flexibility . whieh is devel- 
oped by relaxed sireLchcs. Study Scivffct^ o/ S/x>r/s Training lor an 
in-depth cxplanalion of wtiy the same r>:erriHes s^ive tlilTrretii re- 
sults deiK Udln^^ on I tieii" sequence hi a workout and in Lhe weekly 
sequence of workouts. 
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EegEudfng ^oiir lireog^ msrtlse^ I ^u^go^ Hmt, tnatead of leg 
ctaliifixidieads^^ since th^ 

et^sm^ ^^Ms^cmm you break 

the rule of &^ your 
tmsk, ^^bidb i^siil]^ musdes, ^Aiich star 

Queatlcivi: Hhe best time for me to do nqr Jaometrlc stretches and 
strengthening (Hcerclses is late at night, around 23:30 ormidnlght, 
Will fills have any effect on flocU&JJUy or cioes It matter? 

Answer; Late nig]ht is not the best time for working out but if the 
exercise does not interfere with ^ur sleepiog well, then peititaps it 
j& flue for you. 

The Importance of getl in^ f^nough tsf his(h ciualiLy sleep for rTiakiri|t 
progi-css hi explained iii llic new edition oi Scienc^^ qfSporis Train- 
ing, hi Hint. bot)k you will also find informalion on the Ijusl times 
during the 4^ for developing dllfereni ai^iiilies and &kUis, 

Generally it is bt:Llor to have a few hours between the end oi' the 
workout and going to bed to "walk off the fiiLigue, LensioiK luiti cx- 
ritpiiienl of the workout. You may want to try dotngyour strt'ii^lh- 
(.:niag aaKl stretching exercises in several short si.'SS!Oiis. Ctioh 
dedicated Lo one body part, during tlie day rather tii--in In one long 
session late at night. For example, squats cind iBometric slrett lu'S 
in ilu? firsit se?:Hion, deadlifts and relaxed stretch c^^ iii the second 
session, or ch/HiilirLs alone in Uic second session^ and relaxed 
Stretches in tiic tim d, linal session. 

Stretehlng in lilirbiuts for Various Sports 

Athletes who ask me what stretches they should do astound me, 
Dont they practice their sport and know th^ moves? Don't they 
feel which of their movements are restricted by tJlght muscles? A 
typical qu^aton goes: I Jbaws your book Stj^tching Scten£i/ba%; 

IbqnviPefi Imm hxup^ing fkxt son^thlog geai^ solely for a [name 

of any sport here). Do you have anything on fitretehlng that la de- 
signed for 7 anfljwer: StPstdWtg Sc^nttpcoXly shows stretches 

for most muscle groups and ao anyone can find in It stretches to 
suit any sport or indt^ual need. Nevertheless, readers keep ask^ 
fng, so here are some spedflcs* 
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Question: Is il iccommendtibic to do relaxed (static passive) 
Stretches dunng a bodybuUding workout, e.g.. stretehlng the pec- 
toralis muscies between two sets of bench presseflt? 

Answer: U depends on the amount of reaaistHiii»liiyoiJrltffeB^f^ 
on how strenuously you ^l^ietiai. The greater fltiie rcslsteiMse the 
more dangerous it Is to dfi str^uous sta:afeflrtj?eM^^ 
Maximal force pri»dtK!|toii to tmpglred fcr aercilal n^miim after 
atrmuoii^ sfeattia^relfial^ H^mm liittng expedet^ ahoiild tell 
ym that Research ts^iiiiitiit It (Ki^teaiiCEi et al. 199^. 

MiQdiialil lit puireftr OOTicsenMc {from a stamlstm] 

pressi mm itf of pow^Mt^ positively related 

to lte dtlffi^ 1994}, so fl^dbillty 

ti^alxilDg could affieitit adTOBcl^. 

Qu^tlon: I Hft wdg^^and hav^%0j3^ practice in a day. Which 
one— llfttpg ^ b<x>dng— I ciynaiulc and isometric 
atretclies b^fbi^ aiid after? 

Answer. Dynamic stretrhes in warm-ups for either workout, iso- 
Ok^ftrle stretches <iff er hllii ii^. Boxing practice as a rule (with very few 
eoKcepttons) should precede iifLing. and the reasons why are ex- 
plained m the second edition of Scim^ <if i^jprts Traimtg. 

Question: I want to know H your mcUiods will ht lp irirrci^se rny 
flexibility in regard to danre (ballet and jazz). For cxampk\ mosl 
technical dancr kirks require an Lipiii^ht posture with Inrrtc^fi m i( 
straii^htlejs^ tram LJic hip wilh the pclvi;^ Ulted forward. Would j{>llciw 
ing your nicUiod be appropriate ibr die kind ol body aligiimenls I 
need to achieve or would they work against my goals? 

Answer: T]w nietliod of st re lehing described in Stretching St U ti 
tiJicaUy aWiivia ptlniarily iht2 neural control ofmuseics and, in ilir 
case of isometric sLrctchinj^. 'a\ho strengthen;? muscles In exE( ufU d 
positions. It works regardkss ot die form of your moveuictils as 
long as the movements Uiemselves are not kijurious. 

Question: I have been using your stretdUng techniques for 
(off and on since 19S9) and have had good results with them, 
WliLit I am now interested in is stretching methods specifically to 
enhance the |^olf swing, i.e., to Impiwe the shoulder turn and In- 
crease speed and strength throu^out the swing. 

Answer: Durhig your golf swing practice you feel which muBcle 
groups Hmlt your mobiUly and tn which posttlom. Find In this btwk 
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the stretches ihat q;i\^o you a Himilnr Iceli tif^. or using Uie principles 
of stretcliingytju kiiow from tJic buok, design stretches to suit your 
need. 

QuestUmi W>ijld doing aU stretches for all Lhe body puris be too 
mMi BcxMhty training for karate^? 

I t&yas&^^l^ sport for any- 

Qi|^tl<»3j^^Hk|tir4^^ this meihi^liltoi^^^ 

Answer: Do <^yi^aimatretches at thebe^miliigGffmifmrk^ 
sSt^cr the umiaie /j^mttfiiw^^ ikm. 6& y&mts^3i^^iim or 

ing exercises, ftttaaijdio Isoinctric stretches aitdif^ldi^ ^lii^ m- 
iaxed stretches. If you do your si^m^fM las^^^eliep i£L fl:^^ 
workouts then do dynamic stretches In the warm-up, md i^axim^E^ 
stretches at the end of that workout. Do relaxed stretches in tiie 
cool-down of any workout, either after isometric stretches or In- 
^^t cad of them, I do not recommend doling isometric stretches every 
day. Two to four times per week. depe]qilliigc«i» theiiBGkf^^ of your 
musdeSi Is enough. 

QtR siiyii: I do martial arts and, two to three times a week, after 
eaf h workout with weights, I run for cardiovascular conditlon- 
iistl, 1 ills being the case, when should I incorporate Isometric, and 
] i-lr3XiTl ^ii'ctrhe?^. LifU'r lifting and before rumiiiif^. t?r al Ihc end af- 
ter both? [This Jirs^l session I did. I stretched after the run, as my fi- 
nal excicise, and did not setnii to experience anything untoward,) 
rvt' aSwciys [houglit stretching is to be done at the veiy end, to re- 
turn muscies La their original relaxed length after trainii^. 

Artswer: Pirisl, iiu endurance run [even only 20 ininules long) af- 
ter a slrrns^lh trajnii\t^ vTOi'kout, rtfdurtts gains ill strenE^tli. This is 
lu^ciju.sc [jl ihe fonnirLing demands that strength wtjrk and aerohlc 
t ndu ranee work put on the body in .general and on tlx- inusele fi- 
bers in pcirtieulaE Hi is issue cxpSained in several sJandard texts 
ml i:xcrclst; i^hyslology. Tills conflict is most prononneed ifyuu use 
very heavy resistanoe, such as when attempting to int i ease maxi- 
mai strength, and less pronounced when you are using moderate 
retlatance in a high number of reps* such aa when working on mus- 
nutar endurance. 
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Usually at hides do Ihelr strcnglh workouts on dit lbrenl days 
than aerobic ciiduranrt' workouts, wllh a pcri(Ki oi rest between 
these workouts siidi ihat taiigut^ from one kind of work does not 
irtipiiir Llic Libilsty t o perform the other The preferred arran^meait 
is with aerobic endurance done right after the technical or speed 
workout and maxima] strength work done In a separate workout on 
a diflerciit day— but it all depends on the current pdMlUM and m 
your speed of recoveiyt whldi depefeli^iailSdW'^l^^ 
lift. Eiedlcatlng a sepail^iiiiiiiBiii^ioa^ 

developing maxlioal str^ig& 1» tlie prbdty. InSitis eTOit» wosdcoai 
the aerobic endurance fs nsduced so Mlgti^ i^^^^i^^ 
i^^v^stit^^th worifouts and l^iWigti^ woii^t Is tbel^^ 
aecsond (a^ tec^tmlque) fn t}i« mdb^ schedule. 

M Mff aotffiaigtiMHi^ Mfi)y£ «d%edtik worte for you, ttien 

SeGoM, jsoio*te^pe*claes are «tiw^ wrdses so th^ may 
l&m ma^ ^^sMv^es^ (as fer as Im^areii^iliJg strength in the 
stretdied |>Dst11ans) ff done after an endoEanm run. I think tt is best 
to do them at the OPid of a strength workout, after other strength CK- 
^a^tofses. If you want to do isometric stretches together with your 
rtKJining, then It may be better to do them befoi^ t^ rucii, and re- 
laaoed stretches after the run. 

Question: What stretd^ do you reiCOiiMiierod doli^ bel^ and 
after niyjultoff 

Answer: Beloic Ion g^- distance running you t an stretching 
und then do all your stretches after ninnin?^ In the ^riiiquence given 
on paL'fs 23 and 24, Tor niiddle distances and spiint?^ I suggest the 
following warm-up and slJ-etches: li0it joj^s^in^ plus urm circles and 
arm swings, light Jogging plus kick heels to bultorks. march with 
heel to toe raises, leg raises to the front, leg raises to the back, leg 
swings front to haek while standing on one leg. After the run do 
cither isometric or relaxed stretches — one for the calves, then one 
for the hamstrings, and one for hip flexors. If you are not veiy fa- 
tigued after you i run, you can also do dynainie stretches for legs be- 
fore the relaxed stretches ^ 

If some of your muscles arc si:> Light before any run that you think 
you need to sii eLch them Just to run well— then I think you should 
see a doctor and not be running. 



uesUon: Are you aware of ai^ long-term adv^erse effects of run- 




ning or strength training on fleadblMly? 
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on flexibility provl^eit tiain mtlonallsr, do emtdseB in the cor- 
rect sequence, aiid jia'^^lEte^^^^ rest to ytnir li^^. 

Q uei^i^ I skate. Wliai sli'etcli^ would you sugg^ fo^ In-line 
Seating? 

Answer: Before putting the skated on do leg raises to the front 
idid^ii^*^^^ (m im^^^^ (a 

bench or raJQ^ ipM ii) fiqp^^ deep hiaj^ to st£ttx^ the mus- 
cles that l&ntt-^our range of motion. Gradual^ tn^'ease range of 
naotlonhf either extendi]:^ l^^^irtherliai^ or lowextug hips mor^. 
After skating do either isometric or relaxed stretches^-one for the 
hip flexors that also stretches the shins (see pa^ 07 and page 85] , 
then one lbr jnmr liainstilngs» and lina% one fc^^ ymir Inner thigh 
muisdes. 



swer: Sh etrhos tbr cmsR-roimtw skteirs: First warm-up with 
walking yrid Llicii riumiiit^ with some sidc-Lo-?sidc a^Uily move- 
ments to warm up anklf s and l^necs. Then do dynamic strclches 
such as leg rrAiKtiS before putting tiie skis on. AlLtir pultinf^ Uie skis 
on, do turns and twists in one spoK and then get into a deep lunge 
position and swittih Jegs sEkiini^ liieni back luid forth. Do not j^ct 
tired doing this betbre the run. Alter the run you can do it until your 
legs arc tired. 

Stretehes lor dowtjhill skiers: First warm -up with walking and 
I hen running with some agility movements (side to side hops or 
jumps). Then do dynamic stretches such as leg niTtises belbrr |jul 
ting tlie boo Is on. then wiLh boots and sl^is on do t^J^[^^^ and kvi^^tH 
in one spot. Ai'ler skiing, while still on Liie skis^ go down on ii very 
gentle slope spreading legs wide and then bringing them together 
several times* wbfch is similar to ^ometric stretches, 

Quefltltiaas WhM moM 1^ prop^^vf&tmrup and stretches for 
swtmniers? 

Answer: lA%rm-up and stretches for swimmers: arm circles and 
8wlng^ first out of water then In the water [so a part of tlie movement 
ts done a^lnst resistance). After swimming: take a towel or a rope 
or a stick and do isometrjc or relaxed stretches for the arms. Then 
do Isometric or relaxed stretches-— one for hip fl^rs and quads* 
then one for hamstrtng^ or one for both lower back and hamstrlngSt 
and one abdomen and l^p flexors itretdi* 




uestkm: How should akiera warm^i^ and stretch? 
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QiH'stion: Would clmng vvci^JtillifMnif and all kinds of atreichtiS iii 
aworkuul be too much for one is inui^clcri? 

Answer: This depends on the person and the selectltin of exer- 
cises (Including stretches). If you do not feel sore after such work- 
outs then th^ are probabljr okay. 

Fle^dbility and Other Athtelic iUiilities 

tbAt might hsippm? 

Answer: flw^^ialdlB^^ iafe^'Snd 

fnilsmnusctitar ^c^^ ig^ ta^^gm. a m^ iimiL it mlgbit be 

rcsoodlcd Isy linpEtived inusculat stinsniglQi w 

Question: How mazQf ttoies per week should one do Joopketrlc 
stretches? Is tt tbesanie as with lifting we^ts^ tn which case «acli 
bodi^ part Is exercise 2 or 3 tJmes p^ mdc? 

Answer: Both isometrics and lifting weights are strength exer- 
cises. They both should be donedurinj* the same workout Cslrcngth 
workout). More information on this andodirelatedsul^edB Jsinthe 
book Sdsrwe qf Sports TrainJing, 

Question: I am (lie only jjci'soii at my dub who lifts wcii^lits. so 
your methods arc roaily roiwtMiiciit I'oi^ nic, bnl riin Ihc oHkm^s ex- 
pect to attain maxtnxum flextloiUly wiihout eatenng tiie gym? 

Answer: Slreiii^th trainin^^ is necessftrv' for martial arts and ft 
helps with dcvclopitii^ llcxibilily but It does no\ bavr to be done with 
iron weights. Botlyweigtit exercises and exureises with ii ijarLrier- — 
for example, during and at the end of a lypical marital iirts work- 
out — can be done instead of i^Laiidard exercises witli wei^iLa. 

Question: 1 want to increase niy vertical jump and maximize my 
flexibility. My coaches tell me I have to stretch my haniri[rin^H, culf 
muscles and Achilles tendon to reach peak jumping ability. Is it 
true? 

Answer: I do not think th^tt improved flexibility of the tegs wUl be 
of any help In Jumping up if you have normal raiige of motion In the 
hips, knees, and ankles. 
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If you ^^ult tD kiio^ 110^ to Gon^^e esceitclBes developing 
strength, jumping a&li%« ilexibtlity. and other abilities to your 
wckitouta to optimum resudts* i^ead Explostne Fmuer and Jumping 

Qucattoe: Doytmbeijbpe that laiger muades makeyou less Ask- 
ible than mBsSk^oms^ 

Answer; If y(m dc^flpe fKeadbillly as a pas^l9«^imig& of extension 
{how far can you ext^fid your Joints pasaf«ne}y), fjiea no-^a^ger 
muscles do nsyt m^ke you less flexible. Mymi define ^ea^aility as a 
passive range of ilext(m (ta^ pas- 
sively) . then yes— Isa^ mns«^tes cm mafee ymi lesei r^l^f^||g^ tb^tn 
smaller ooes. 

Question: Can relaxed stretching eaeercises pnerait imisdes 
from. heicamSing bulk^ or bi^ 

Answ^ No, 

Quc?5tfori: ] low dn my isom^^trlc strctchea change Once lam able 
to lilL mysell up lirom the iloor while in a split? 

Answer; If you Wciril to furLht;r iiif^rcit'ic strt'n^j.h oTyour 
hamstrings tind addtiruirs, you carl try Lo incn^asii (heir ton bin n Tiy 
holding wei^}ils in your luLnds. or pnl a weigiited b^t on, or press 
or pull against £»ome immovable ubject. 

Question: To increase resistaiice anri thus the tension oi iny 
muscJes hi a split. I hold a long stick and press It against the eeiliii^ 
whik trying lo lili niyycll from the split. What do you Ltiiiik about 
such a way of increasing resistance? 

Answer: Your Idea of using a long stick tliat touch the etilin^ 
to add resistance has an advantage over my method ol holding 
weights— tt allows you to apply resistance at precise angic^s and In 
monieiits that you choose- It also sennas safer than holding weigiits 
because you can apply tension gradually and release It faster than 
you can throw down the dumbbells. The drawback, comparing the 
use of the aHek to dumbbells, is tiiat you do not know precisely how 
much resistance you appfy. 

Question: You say that In an attempt to develop c^cceptlonal 
strength and flexibillly one should combine isometric stretches 
with dynamic strength exerclB^ such as lifting weights. If lifting 
migCkt»t what exercises do you reoomm^? 
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Answer: Squaiy. lunges, step-ujm, deadlifts, good inornlii^. 

Q uestion: I would like to Imow fa£i# you feel about free wei^ts 
for someone who plays teimfs sasd to studying alkUlo lor tratns 
any two or more sports]. Do you recommmd iislng fiW'we^^itS^^C^ 
a supplementaiy form of esoerc^iirtliiWwC^^ endesnnoiB* or do 
ym ^ fhat doing aH IbiTivi ii^m^^tSSng Is smflcdait^ 

bel^ to using free wel^t^ ^ertiit ttniiiti!^ wt^cOd ym jok^- 
mmd for the above sixjtIb? 

<;gv^fiA=^tf^^^ little strengtili w m 

W^^^^^vay pt&matiQn and isf jpei^ddilg the body for Intensive 
tecbn^ wovtorti. m mmaim mxx i^laoe fr^ w^e^glhts as a 
iticaxi»cf gcai^fflied t^slstance^^l^^ I cannot ^ve you any "rou- 
ttSBe^ hx^X8l^^6^wei^tA because the choice of exercises depends 
on too inany cBtMistan^ dismglilg fac^ for any routine to be use- 
ful and 1 cannot teach you the methodoiogjr of sports training in a 
Tru scntoMieir^ Instead, 1 recommend the video Secrets of Stretching, 
which covers the prLnjclpks of general athletic conditioning, 
strength, and Hexiblli]^ training, or the book Sdencm qf Sj^orts 
Training. 

Question: Yesterday I did a workout vnih ii lut of kicking and to- 
ri ay my hamstrings are sore, Is llits Juc to my muHt leB not being 
^tron.Crnnu£fh? Or not Rcxiblc cnougli? Wluii. should I do io slop niy 
hamstrings koiu ^cKl]!^ sore? They do not get sore alter lifting 
weJi^fes— only ajtti^ Jsjiqkupg- 

Answer: Muscle sort ik ss is a sii^n ihal (he structural strength of 
mnscles is not coiulbttahly abovt^ [lie demand put on these mus- 
cles. Kick less iincl lift more. Makr sui"C thaE you niovc through the 
lull range ol likiIkui and gmdiuilly add more weight in such exer- 
cises as squats, good niorninifs. ajid stifl-le^i^^ed deadlills. increase 
the number of kicks in your workouLb yoAdually. 

Question: Why do yoti advise doing long sets of exercises with 
low resistance as a prt^ pa ration for low-repetition and high-resis- 
tance strength exercises and Isometric stretches? 

Answer; My recommendations iQ^reSse the structural strength 
of the muscles so they are tea Hksety to be eoccesstve^ damaged by 
strenuous exercises. (E^jccesstve mtasde damage announces itself 
as delf^ed-onset muscle soreness, or a muscle strain, even a com- 
plete muscle rupture J Hie structural strength of a musde is deter- 
miiied try the strength and cno«s*sectlonal area of the elcps?"t«i4teh 
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muscle fibers and tgr the strength of the connective tissue within 
the muscle. Slow-twftch muacle fibers have relatively greater struc- 
tural strength than last-twitch fibers, especially the iast-twltoh fi-- 
b^i6^ lor^ capai^l^ (FHdjia j^M lieliear^ 1992; LUiter 

fHdifen^^^C]^^ aiicl iiltknately' to 

n^pture, this fiStam^ts^^ than tbe &st-twltbh flbef^. This Is 
becaps^ the 3lc#-t947!?c^ £3^^ the i^t- twitch A- 

b|ir8:liijd hiaam&^^t&i^-iM^ MlseHular scafloldlng to the c^ontimo 
tib dbmeiite Mdcih are built of king« tbita proteins tiiat easy to 
teai). 

EaQUltXEaxi^ tfalnli^ ttust M, doing many repetltlDns per set 
against Iq#i)eil9t3ajm increases the stnietumi strengith of sJow^ 

Inopeases the structural strength of the oonneettve tissue within the 
imisde« probably Huimigh the anaboMe action of hormones that are 
delivered to the muscle with the Increased blood flow {Tipton et al. 
1975), The connective tissue dam^g^ ts considered anetlier one of 
the causes of cleli^yed'Hmset muscle soreness tMcArdJe. Katch, and 



Question: Don't yoti reduce the flexlbillLy of your legs whi^ you 
do kldjdUig ibr your legs? 

Answer! Nol mninlnin ynnr flexiliilily wilh jin iiic rensFH 

amount of streirhing^ — An much iis iL lakes to imwh your nunmd 
ran^^e of motion in the cool -clown i>t retches aflor the workout and 
ne!£t d^ in the dynamic stretches of the mprjoii^g atrei^qh. 



Question: 1 know yoi] ru<:oniiiierid dc€|j iind heavy squats for leg 
strength. 1 train at home and rion't have a spotter: noi do I have time 
to go to a gym. I'm a Isiitrkljoxer ant I would like Lo improve my leg 
strength for use in my sport, and 1 was wonderini? whal alternative 
to vt:r\' hecivy equals 1 rni^hl us(.\ secin;^ as htjvv it's not feasible lo 
squal hea^/T w^ithnu! a spoUer. Are there oiber exercises 1 could do 
Uiat would produce a similar level of leg strengtli? 

4 

Answer: SqfuatS and deadlilts art: the easiest lifts to self-spot. If 
you need a tipotter for a squat, then you arc lifting too much — espe- 
cially in that you are a kickboxer and not a powerllfter. A person 
who trains progressing ^^ualfy can self-spot squats with the he^ 
of a rack or, tn emei^gency, can ^ij^ iai3na|» llie har weighing wssm 
than one^s bo<fy weight. 
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Question: 1 don't have any weights Ic do squats or dcaclliils. Can 
I substitute doing a high number of repetitions of weigjit-free 
squats (3 sets of 100 rejpelitioiis)? 

Answer: Wei^^iil-fr ec squaLs may strengthen your whole body, 
but mainly your Uiiglis. The weight-free squats will hacve MttJe e£fe^ 
on 1 3ie muscies of your lower back wMchareli^strei3gtil«nM^^^^^ 
dt^dllft-like movements against co3n«ldfeESWa t«^ 

Qxiestlon: Wimi m!& does t^^fsamle strengPi aooDdses iH^ the 
g|x>tn and bamstrlEigs in prepaj:atlip# lb)f 

ibmm l^-mtsmsisay] to 4o the ssmeii^i^m^^^'^^ Ih^ tiE isaiige ciim^ 
i^WsMmi "wbimm stiff-leg^ deadUSs wodc tbe muscle lii a 

Aasmmt 'i^ff^i^i^SiBi^ do tbe atrengith ^erc^es in the full 
TSBgi G^im^^l^ m^ consider doing hea^ deadltfls afler all 
l«iyrisaDi0b1bsli«t(i^^^ tbe 
^de j8|ill and tht front split involve strong tensions of psoas mus- 
des tbat attach to the front of the lumbar sptne. Back erect ors are 
^ifcigiiCilli^ doing stafolBzIng work during heavy deadlifts. back ex- 
t^n^na^ or "good mornlQ^'* and iO apasm durbog isojinetijc 
atceteiiev &r the afdits^ 

Question: I dare noL do normal squats wfth a barbell beraust; my 
whole hip and inner thigh areas tighten up for around ten days, de- 
spite stretching in the morning, before and after Lrainin^^, If I just do 
hack squats 1 can wake up in tlie morning and do a full front ntirl 
aide split. Dolnff bark squats alone avoids targe lin.tf Oic inner thi^h 
muscles {this is why 1 Lim veiy llexible, without tont-hing JJic inner 
thigh sj. if Ji don t toiach aw weights I drop into spJlits pwist times of 
the day* 

Answer: The most likely cause of this excessive soreness and 
tifjhtnt'ss tifLer strength exercises is that you are not starting with 
sut lieicntly low weigh Lh Lo match the weakness ofyourmu stales atid 
then you are not progi'essing gradually enough so a?^ not to over- 
work llicin. Evf^ry Lime you feci tightness, you bceojiu; aEiU-med and 
abandon the exercise thai exposed your weakness, and tlien won- 
der why you sf ay weak in that iiren. i tir the short-time satisfaction 
of beio^j able to do spliis vvilliout warm-up now, you forsake any 
furQicr development of botli strength and flexibility. 

Question: If a lack of strength In the adductbr muscles prevents 
doing a side split, does this suggest that a Junior high cheerleader 



w^ iloeQ spUlB easily has typically atacige9f «u^^ for&c^ 
ample, an Olympic decathlcte who cannot? 

Amfwen l^layciiiif s^^i?^^^ thi^ pre- 

vents adtileving and p&ttorn^ng tra demand a ald« spUt if you a;^ 

typlcattsr a UMe girt ^^^n rfldc dcim M)o a B;0tmd then 
can ral^ hei^seST up from that split can have thi^ adductors 
stm&^ (in relation to her body wet^t} at the mrigles and exten- 

pccurring in the spUt than a decathlete can't cv^ 
thou^ his absolute muscular strength be gl^ter. For explaL- 
natlon of the difference between relative muscvilar atreogth and ab- 
solute muscular strepgth see Sdsnoe qf Sports Truing, 

Question; A few nionthv^ ago. I began training to do the Olympic 
lifts (snaLch and clean and jerk). T am so stiff that 1 canl receive the 
bar cori'ectly In the clean, TIic main |>c"oblcni liccms to be niy iriabil- 
ity to flex niy hips fiilly while kt:upiiiJtt my lower bat?J[ ext.ended. This 
preveniK nic from kecptn^^ my torso upright, and (he bar falls for- 
ward ofi iTiy sliouklers. I'wo lesser bi.it stiU gignifitAini probtemF? are 
geltins:^ my elbows high enough; and Hexing my iinkks far eiK}Ui.^h 
in til*' !c3w squat so as to remain balanced front to back without 
leaning ibrward. The net effect of these problems is that 1 simply 
can"t do a correct clean. C'^m you surest any exercises or waim- 
ups to help with these pi oblcms? 

An swer: Your problems can be remedied by doing lots of deep 
and widf: squyts wiihoii^ \i ba] beil and with a barbell In both h'ont 
squat and back squat positions. For dynamic flexibilily dtj diese 
squats fast with li^t weights and for staUc flexibilily do them slow 
but Willi heavier weights. 

libu might befidtt reading tip on an ana^sls of the lifts. 
Some M the better books on this subject are available from Iron- 
Mind (E^^ 1223, Nevada City, OA 95959. phone 530-265- 
6725). 

Qiiesftoil^ Jt 1^ t^:m^ €f wel^t training 

bcK^i Odd Ittte taly«ar I suffered a shoulder injuiy. 1 was told that 
! was probab^ not stretching my Bboulders properly before and af- 
ter welgjit tialnliig, d was having most problems with the incline 
t)eneh press.) 

Having studied your video on kicking 1 am uncertain that the 
stretching methods I have been shown are the most effective. These 
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are static ^jIj etches ii^lt>l i iig aj^aiiist a walL Your law of specificity** 
makes me wonder il Ihere Is a better way. Can you enli^tim me? 

Answer; [ never do any form t^^^B^^isti^ prior *<i mjjittt 
lifting or any resistance exercises, SfeaMo slc«lc]i£S tempoi^^ 
weaken and predidpe^ to injury the stretacli^ miaaclea* Slalle 
$tret£lies are to be done after and not ti^lpiKi^ieil^uQI^ 
^f^aiti not wfmmM any ddlsmma^^t&^Mm^^ 

escratlsei dane nidtliia noFiiial range of motlim, ^it^'OGrfll not re- 

ISnir ixiti^^ inbi^%0i ietl^ too soda. 

In^atdfier form of'i]30ve(E:pij«it0« or itiprc^^ ci exmA^^ 

QiM^^$0a^WBXt d)(m*t Hke banging bai^ stretches because of pos^ 
sfljle H gatniMfif ^tnfftrh tng but you reoonjmend sttff-leg dead lifts. 
So, do you recommend onfy bending over to a certain extent 
fimnfffettig , I j tb^e ^V9«ight lowered to kn^ oo? ml4<^df? 

An^swer: When done correctly, the deadlLf t does not stretch lower 
back ligaments nor even the lower back muscles. Information on 
how to do a deadlifL is in article 21 of my column on training ("Ad- 
vanced Strength Exercises for Lower Bnrk — Yonr Bv^i liifti^arance 
against Back Pain" posted n1 tiLip; //wvvw.ftladi™. com /col- 
umn. htmU and in (he Summer 1996 issue of Stodjan iVetps down- 
loadable ^om our @it£. 

Question; I have btcii tloiiii^ Ujekwcindo forsL\ en years now and 
the stretching done in cUi^s (far loo quick and ncil in the correct se- 
quence tliat you recoinmendj ha.s nf='ver rtfally improved my flexibil- 
ity. I find tiiat if I skip trait ling in iiny foi'm for about a week or two 
I km more flexible but then jJet sore later after resuming my taeit- 
woncit) worlvout. D:veci when Ibllowirit* your puide, aftera taekwondo 
session ! am too stjre and siiil [in my hanii^lrini^s) to work out daily 
by your method . What is Uie cauae of my soreness njid lack of pro- 
gress in UexibiUiy? 

Answei-: Thci e are two poisi^ cacus^ of your lack of progress 
in llcxibility development: 

1, The taekwondo woiicouts are run%a|Mieelbirgood fl^iter but 
a lousy coach. Cfou said that exerdaes are not done In the correct 
sequence.) 
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a wmrkout Indicates It 

M^ls^i^mMtosil3i3^ worli^uts and gitmMl^ 

t»liig^o^#a3dft>tU^, strength* apdaiduiwce to siM^alei^tj^ 
afler a lew inanl33i^im caii «ale^ 

Your training has t& b<5 f^^fimaUc, wtth graduallf l^temv^tpg 
workloads. FoUqw the adviee from this h^g^i^^i^^!^^!^^- Bemts ^ 

Qu€6tiDn: How many times; week should I do sia^^^ii CKei^ 
dses liefore I perform the JaqxQ^N^ f|];ietiahes? 

Answer; The most accurate answer is; As many times as It takes 
to get 3tro£ig ^ssm^^ im tt?^ idomcttlc stretches. 

Strength (.raining is not treated in clrplh in Sirc^ching Scientyi- 
calUj because it is a guide to flexihlliiy t l iitnin^ Un- a(lileL{\s— [X'ople 
already familiar wtth stren^^th tniiniiiL^. TliiH honk is for aLhJetes 
who want to up<:[Lj[e their knowltxl^c ofllrxibilily training and maxi- 
mize its dTectivcncss. Kor slrrni^th (raining iiirormation. see either 
chapter 6. "Strength." of tht- book .yc[Vr(ty.' ofS/jor/.s Trammg or tlie 
bc5ok Explosive I'^ower and Jumping Ahilily Jbr All Spans. All you 
need to know abon[ sli-ength training as it relate^ s to isometric 
sLreLdies is in chapter 5, piigea 49-53 of Strehcliii^ Sci£S/iti/ica%. 

A simple rule for those new to strength training: iypit ally, 
strength exercises lor a given muscle group are ckriie two or diree 
times per week. How often you should do strenj^th exercises de-^ 
pends on your reaction to them. If your muacks are sore the next 
day after every strength workout even tf you make some progre ss, 
ft means that you ei^erclse too often or too much. If you do not get 
im^ete^aos^^iBss lb'ut zoete poor progress, It may mean that you 
lAioEiM dtttoor «siEX%^ more often ot inoreaae Ibe nuina>er of repe- 
ttttons or the resistaiK^e, 

Questldii^ Ihm i^smimo^^ dynamic strength eseirclses 

untU th^imiades^^rauljr^ 

30 repetltitum to ttoeh muade grm;qfi Igroiii. hamMoga) thi^ 
times eveiy two weeks. Is this cINci enough? I get sore if I do the i^- 
erdses any more frequently than that Wilch Ja better; A hm^ 
woilEOut once a week, or a Ijghter workout twice a 

Anewer. Slow but steady Is betler. 



QuestljQxu l^t^iml sctrebch avit f^M^ m'iSB^^smm^ daa% I find that 
book, I r^^tftlsis aafgn that thciii^ittiificles an^tpoiweeilL^I^ 
uaedt coiteGt? 

Ammm lP^ii^is^l^^ ££» loG^iP^dE, wjv^ii^is you do too nttidL 
l4mg 9et^^m^i^mm0st full lai^ of mottoii'^lielp if the mufi- 
dee axe too imk, Imt not if you atri^ui^ do too much. 

QujaaHQs^ Befe Is ts^ gmessl wo^miA imk^ Dynamic stretch 
e^eiy iiiomiiigaxiil msii^^ l^d^^^ stretches 3^ aa 1 fear 

that my muscles and tendons are unprepared for them, I am anx- 
ious to begjUi tq help n^ gross Infl^ailhlU,^ ppoAdj^^iHS^ 

Monday, Wednesday, FYlday; might traintng. kicking drills, 1 -2 
mile run. Tuesday, Thursdru : Tcitikwoodo cJass* Saturd^i I46ht 
eiidijumioe woclKOUt Sunday: Oil 

Answer: [ io'niil, weight tratnlng prior to kickinif drills as well as 
woiLflil iratniiig tor lower body tind mnniti£^ on Uic same day are 
straniJe pracLices, In your case, Ixcause yon nin so lilLlr rLinning 
OIL Lhc same day as lifUnji^ weis^hls may have no adverse rfTcct on 
your slrenfJLtr Bui if you arc seriouis iil:>out your fi^litiiijt^ lornr wJiy 
do you run so liKlf^? Proper arranj^enients ol' workouts aie ex- 
plauied in the bouk Science of Spo/ts Training. 

Question: Ym 45 and geltinfr back into taekvvotido after a 20- 
year layofl (red belt tlu n], I m in ^^ood shcipe, buL even 20 years ago 
my ilexibitity wasn't that c^reat. My t^oal ol'couj'se is Lo do ihe side 
split. WhaL do you liiink of my workoubi? 

My workout week: morning warm-upt tben 1-2 sets leg raises all 
three directions, some kicking practice, 2 wall squatB Qean back 
against wall, lower down and hold for 60 seconds}. Then relaxed 
static stretches in this ojrder; front of the th^gh stretch. Inner thigh 
or butterfly stretch (PIlF ac^^^x^^ kmrhi^ stretch, 

csiliand faamstifn^ ste^^^ st^ on thkt alddjir Hien 

I hy doing a dilei^t^Some ll^t joigglng Mi^l^ w^iB^F^Ta^r^ 
as a TTuritwmflfi- 

iMApg teite^^^^ arms and shoulders, do 2 wall 

Qit^MS^ tmtii^ seconds each, then I do 2 

sets of lower back and hanistring stretches. I also do 2 sets of leg 
stretches, each about 40 sec. After 1 §st home, eat and shower I do 
at least one set of 12 c^qnamk: leg raises an three directions. Twice 
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a week I have taekwoiicJo class {uaually Monday and ThutsdayK 
l^llnesdAy I dq Tae-Bo aerobics class. Friday, Saturday, and Sun- 
d^trip Il^t workout days, no classes but same routine oLht^rwise. 
Id^Iitimrltll^^ other day. itrotaUjH. On niy li^^ht 

da^Iti;^aiKi squec^teiiBtiailiiecd toknowfo^ taekwondo besides 
fefa^dog, ibrnis, and selfrd^si^;, 

Axmnm I you ^ tim^mm^ "^ WJ^ m^ Wery day of the 
w^eek as If you dj4 not knam tbi^ Fasrt is aii Integral and nec^saiy 
psirt of tFa&nngv A mornirtg stee^ i^niM cqn^dat ei ifymanlxi 
stretsbeSi iwdu^ one or two reiiaibdMEi^daies partlcu- 
kulrliill^ible mudcle groi:^ tititis^ 

1^ do msaiy^ iama^t^ stpstelm^ ^ jmn^ muscle 
groupa^^ve muscle groi^ |t]et in ^ tiidiliill^^ 
stretch per one mtiscle group, up to three muM^c §El^l^ stretdjea 
per workout is plenty. Chaise tlie stretcib fer a mmt^^k^^ one 
once it no longer increa.ses range of motion, 1^ jpepcb jouf fftsl of 
a side spilt, you have to do exercises tbat m^^&s^c^Sfy ^esAgjaed 
for reaching It. You also have to obsen e yofot iTi^ac^lon to tiies**^#f|r 
eiiclscs and adjust ^pur tiainlng accproUia^ 

Question: You say that bicycling ia bad for flexibility of k>wer 
limbs. I laving been an a\'Kl cyclist, [ believe youl And you suggest 
that riiririing is a Ixdec alLernativr for cardiovascuiar conditioning. 
True, compLired Lo bikinf^. the range ol tnotion is much greater, but 
wouldnl using your full range of motion while running introduce a 
"braking" effect as your front l<nee would be ?>it(nifirantly in front of 
your center of gravi^, in turn causing iiarmlui stress to the knee? 

AJho. what otiicr cardiovascular aetivitirs do you think are not 
detrimental to flexibility? 1 caul think i>f any thai use the lull range 
of motion ol all tlie body parts involved. 

Answer: My answer tojrour first questit^n [on the braklniirUrt'tl: 
No* To see why, view (he slow motion run on the vldcri ^fcn'ts (>f 
Stretching. To havtr iliis problem a person would have to be 
pathologically discoordiiiatcd. 

Answer to yotO* second question: The ae Li vi ties {I o tic^ liave fo rise 
the fiill tangs of motion of Involved Joints — it is enough i tiai iUr 
mu^les that cross these Joints are at or close to their lesimg 
length. So, for example, jumping rope does not reduce the range of 
motion In hipjolnts, unlike cycling, where most muscles that crosi 
the hip Joint work conttouously while considerably shortened. Esc- 
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amples of exercises, other Lhaji running and ropejuirtping, tEiatare 
not detrimeiiLal lo Qexlbillty are shadow b<W£iiig, rmmliigup stairs, 
iind cross-countiy skiing. 

Eunnlng on skis, wlietheroEi ite orii&fi^ a NodfiDl'S^u^ Gr 
qiflier waaichAnie^ pcnntis fuE aib^aslpti0ln li^ anil lofeeeJefcilB^ 
It have ttie sa^^£^ ixii^^i^^ 

Age and Stfetching 

Q ua^$di£ l^^miini^ gflaae^* but 

rm «i t¥iti3Ni^c^ After JtB, Oeorga l>fl^^ [who il^ai^iistm]^ 
side fei^ifeen two chaira. Tstrich he at age 

Wi ima been dofjog martlGdjeals Icir a toiygi^ at It 

I fern am iira'S^^i^^ ^ l^u^ of 

Apjswen Our method of stretching depends on Tnaking your 
musd^ stronger In stretched out positions. It means thai you can 
Inipfvyve your flexibility as lopg as you as you can increase your 
muscular strength. So. if you can make progress lifting more and 
more weights or overcoming more resistance In any strength t^xer- 
dseSt you can stretch more lor> To see If yoiti Ijonc stmt lure or 
ligaments are not going to linnt your ability lo do splits Uy our Siia- 
ple Tests of Fkxibilil^ fOtenUal sliown on pages 10&-X10. 

Question; I am 1 5 yeaiis old and I am anxious to start isometrics 
as 1 know that ih^ouietrie si reiielins are the quickest way to achieving 
splits, I have hei^i vtny iiillexible most of my life and 1 am starting 
martial arls [laekwondo), 1 want to know, from a physiological 
standpoitit, why I can t do isoiiictries. [ haven't grown significantly 
in quite a while. Does this mean I'm ready iur more intense G ain- 
ing? 

swer: Mavbe yon cTan do isometrics and maybe you cannot. It 
depends on your skeleton )naliirity (whether you have finished 
growing or not) and your piiysieian should be able to tell you one 
way or the other. My general recommendaUon is that young people 
whose bones are still grofwlng do not do isometric stretches, and it's 
based on the adviceih>m worid-ren0wn©d authorities (see ChMren 
cmd Sports Training and Science of Siaofts"$%i3rfriij^. 

It is rwwmnended that fifteen- and sixteen-year-olds lift wedgbti 
no heavier than 100% of their body we^^t (The rationale Is given 
tnSdETwe of Sports Tmtnfng.} For a normal adolescent Wing 100% 
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of hialf ilii'lli^ the squats deadltft, 

or beoil^ than the maxjmal muscular 

fxnitiBC^Qa, but tn Isoiiietclc stiietdiesmtisclesa^^ to the 

TnagEfmfll 'y^^ Itiat ^lpl^ the magnitude 

of tendon Vast Is conslderKl safe for an ftmiiatijire dk^elatl^ 

BecauSis jr^ffir^^^^ requ])!f® Jdckttig aiid doing gjmmastic 
aplltBf I recbitiinend that you concentrate on dynaralc stretches as 
the main means of develo|itDgOexlbi£lty and do doini^ retaaced ststtc 
stretches at the end of a c^lrdovm after ymir worlimits* 

Question: What should I focus on with the young students — 
oiore strei^gtheniQg, or shouki I still be locusi^g on stretching? 

Atiswcr: That dcpuiid^ on how you nj^ I lie siiitipnis are. Wtl h little 
children do nininly dynamic stictchcs, With older children yon can 
add staLit relaxed stretches, with yonng people pa!>t puberty you 
can do all kinds of sire telling as loni^ as they are strong enough. In- 
forinaLioii on slrengLh LrainirijEJ for ehildren and youth is in the book 
Childrpn and Sporis Training: Hoiv Your Future CfiCLinpions Should 
Kxencise to Be MeaUhy, FiL and Happy. 

Qmmdm wid Stntcfaing 

QuetiUon: IVc seen your ad. How come there are no pictures of 
Women doing the cliaii (or any} splits? 

Answer: Because no woman took the trouble of sending a photo 
of her aide spilt be1^%en cbalra. You can be the first. 

But sertpusly— it appears that fn martial arts there are even fewer 
who undertake serlious training than the smaU nuoabcr of 
me^'vdiiO In other sports, such as gyimmstii^v^ situatton Is 
^Oihtmt md w&msn gfuinaita dteplay such sphts eas^y. 
Ibis may hafve to do with the lesser quality of the majority of In- 
Himctors in martial arts aa compart to Instructors of gymnastics 
as w!i^ ail iifjtdl tli!^^^^ seicctfon process. "Wbmen g^nomaats 

Dvto are ratid^oai^ t^aid^ %iivdl^U)^^ ma^x^ have no need 
to stu<%' boolE Of viieoc^^^e so do not b&vI testimon^ls. 

QuestlpQ: Is it true tbat females are generally^ more flexible than 
males? 

Answer: It is true only if comparing, for <^Kample* hip flexlblUly 
of the sexes in the genere^ population^ but It la not true forlndlvldu- 
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als and not necessarily Lruc lot <}l]ier Joints. Don't you know mfia 
who are more flexible (in aJl major jointaj Uiaii many woin^ 

Females all ovt r ihr. world tend to have a greati^taiige dmS^^ 
ill Lhc hip joint and tn the elbow (Alter 1996). But Midts of sbidiefl 
of differenccfi in llexlblilty done In different countrtfiSmay vaiy fer 
other joints, f or example, a study done IM ^ U^S^ 1^ B» 
Koslow ( 1987) ^xms that If- to4 21-y«ifir-«ld?«t*ai^^to Srea*cr 
range of motion man 17^ M-3P^^ mxi tn the shoulder, 
while a study d0neMlfca*?^% Hejpiee ct al. flSK^) sliows the op- 
posite* 

Itam £Aimvallim^<^^^ who are both selected 

for i€dfal]% aiid wcakakifeitti^^ji^ 

gymiiaats £^]^ti^ he Hsm^^^^ tha^ili^^tlifr Si^^^®^ 
Jthas til#tJ l)i^ bone structure and perhaps with 

woima ^^mm^l^0^i^k0^^ compliant Ugaiii^nts and usually 
less ncvusde mass aroufid all Jipi&ts thim in^ ^^ainasts. 



Q 



ID 



men's? 



Is wiiinexi*s fi^bilft^ ^skik hjgli much better thm 



Answer: llfcmJlN^ to ^igh martial arts' kicks— delivering hard 
tm^aet wli^ tEi^tig hlgn-— then, based on my observations. I 
would no. If you mean dance-Utoe isJ<:ks, then women §hQw 
g^i^ter rapge ef motion than men^ 



Sounds in and momiA Jotofep 



Qitfest±ao$ t^ommore than one person) 

1 . 1 have been dain^ onv ot the stretching routines from thebook 
for the piiBt week and have noticed a 10% increase in my flexibility. 
Ho wever, I have notleed thai n:iy hips click niore I ban Ibcy used to. 
It doesn L hurt but it does elick. Is this a sii^n thai the hip Joint is 
loose riin<^ up or do you tliink 1 am doing aoine thing hicorrect in the 
Stretching metliod? 

2, Sometimes when I am Stretching, I hear a popping nOise In 
hip area. After the noise. ! seem to be able to stretch a Utile further* 
1 was just wundcring what the popping noise tsf? 

[5 . H J us I recently my hip has been popping a lot At times I have to 
J 3 Jake ii pop in order to feel better. It also sometimes pops Just hy me 
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walking. Also my knee docs the same thing. Whal ti wrong ujid 
should I see m ^^^mas? 

4. I mxl^ lii^^ foriJw past manth or so I 

lia^ ni^tieed^ii^ I d& atrai^ kg front iBis^ cn- what we call 
*axE ld.^;-9Mk wif^i^ mixSi^M^^&mm I will feel and hear 
apt^fpii^ici ia^l^j<t^ Wh^lt ite^fi^ and w^ sh0uld 1 do 

Ammm m^ltn ofnotses in the joints is besliietenii^edliy^ 

lna?eased QexihlUty (ran^ &i m&lim} may cause fi*- 
quency of Joint cltckiiig mp^^^^ T&SuimigfyammLvaah^^ 
exa^ of thfi Jotntfs h<m^. 

Painless clicking or cracking In the joints themsetve^lilJianidcss, 
especially If followed by the feeling of release of tension and by In- 
creased mobility* It usually happens when a Joint is pulled or bent 
Into a gii^e^a:^ iai|g0 qC nioti 

There i:^ a negative pressure tn the joints. It keeps joint surfaces 
fitting closely. Joint surfaces normally do not touch each other. A 
thin layer of synovial fluid belween joint cartilages protects them 
from i ubbing againBi. each other acid there Is ,gps (of aconiposltion 
similar to air) dissolved In this Quid. 

The cracking sound is caused by this- ^i^a dissolving out of ilie 
synovial fluid and ronning a bubble brt wee a joint siirfaees wbcn 
the bt>nes are pulled apart far enougji. After several minutes the f^jis 
redissolves into the flntd (Alter 1996). Popping or t rat king o[ joints 
is not harmful per se but rnay }>e a sign of joint lightness caused hy 
overly or unevenly tensed must k-s — from an improper stiength 
trainiiig or a neurological dysfunction. 

Bopphlg or snapping outside oj the joint cavity may be cau-srd by 
a l^ament or a tendon catching on and tlicn slipping over a bony 
prominence or Isy degenerative changes in tlie Juint, 

Some nols^ may he caused by tight muscles. For exauiple, t lick- 
te^or snapping oulBide of the hip joint (on the outside of tiie pelvis) 
may be caused by a tight lliotiblal band and may be relieved by 
stretches of the hip abductors (gluteus medlus. gluteus minimus, 
tensor fasciae latae* piriformis). Clicking or snapping to the Inside 
of the hip Joint {front of the petvls) may be caused by a tight pso^, 
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Muscles can become t^t m a re&dkt toD masM effiirt or too fre- 
quent exercise and not enough rest 

Another cause of souisds to a Jg^ ii Q^eesaff^i^^ 
surfeces are diseflfl€d aiiil&eiJ^^ 

and tendons cn^ssfpg the JoJnt get alack. Hidbr^fiStf^lets tteil txmt 
In and out of their groovy xi^d|]^ p}^£i3|S«^^ 

Wmms^ jooa^ *pC!ls** 1i(ftim thsy snap in and out of alignment with 
the thigh bone a& toeea are benl and stmi^htened. This may be 
^oseel 1^ y w^lE ^piadrifi^. Check with a doctor if the knees hurt, 
swfMf or get sore after woridiig out or after walking^ up ordowja tta* 
statrs. 

Clicking In the hip ijrfien extending the hip joint (as when drop- 
ptngtheleg after an axe kick] nnd adductinji; Ihc thigh (bringing It 
back inward) after abduct i ii li ai?>ing it to tljc aide while slandnigl 
may be caused by the femloci or the iliopsoas t nniin^^ bat^k over the 
hip Joint capsule. It is nut painful unless oiv: has innanmuUion of 
the bursa (hur^a iUopeciintxi} thai lies in trtsni (5i" the hip joint and 
beneath the iliopsoaa tendon. Also the tendon of the tensor fasrla 
la I a may snap forward over the greater trochanter of the femur as 
one makes sweeping semicircular movements with the lower limb 
or does squats with feet pointing out. This may indicate weakness 
of the thigh abdiu lors„ Such snapping is seldom painful but degen- 
eration of llie eater t roc hauler may result when it is experienced 
over a loni; period. To remedy this problem, strengthen the abduc- 
t(ir muscles of the hip and stretch tlie tensor fescta lata— one of the 
abductors tArnlieim 1986). 

Mis or blows to the outside of the hip can damage the superficial 
trochanteric bursa (a sack with fluid that lies between the greater 
trochanter and tensor fascia lata and jn^ents thera feoili jub^ 
against each other). Major bleeding to the bufsa may resd^taaclot 
that wSth time will change into adhesions or loose liodles. Hicse ad- 
hesions and loose bodies can cause taflammatlon of the bursa and 
make creaking noises during hip moveiiMsnt Inflammation of the 
bursa Is very painM* even when one is not moving. See an orttio- 
pedLc surgeon or a physician knowled^able in applied kinesiology 
to make sure that aU Is okay. 
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Snapping sounds from the hip may be caused by the iliofemoral 
H^mertl moving over the head of the femur duili^ either iiip aejdon 
or abduction. 



Pafn OT Slt^mMS aztd Stntching 

I keep jJelLing qucffirtions showii^ that tlie no puui, no smiDT faiiacv 

QwsapeHlK l bmi^ty^ ami I am 

^^^ft^jggg;^^ muscles and ^ode- 

ci^^lSll^Ai^fi^ltt1^« sure how to deter- 

mme I dm not CJ^roatretefalng. especially during dyn^MnJc 
8ti«f!^[ll^ ^ laoffioslEi&^^^^^ What ai^ some of the feelings 
or a^gns |0 tell wli^l siiptiiifid^^^ for a particular set? If 
pi^ ia owe of thenu dods mean I ^iioulii atreteh tfll it hurts 
eveiytlnie? 

Answer: Ymi have stretcM^oai^iiJg^ 
mal painless range of lootlim p(m^Btm Hkit»$^ 
training. In both dynamic and in s^i^ ^»&mxMt ^^sd^ 
stretching you are ovimlMi^iiiig If you fed^^pdibi^fll^'lsl'^e^ an- 
swerB to yoimuesllcai are on^^ m» ii. 7S#ii m 

Question: Should I fedasll^tsorajessmn^a^Cjfftas^ 
isonictj i<: stretchini^ f3 reps of 30 sec aplltliQiaa. boQi; front and 
side]? And since 1 do feel soreness after this acthdty what should I 
do to a^tch 4so«ietrlca% without ^ding pain |^.|^ mm^b^ 

Answer: Sllglit soreness tsnce In a whiie is to be exp^rfied Jlltj^- 
ing but soreness occiirnii.^ after every application of the sameexier- 
cises, in your case isaiiiei lir stretches, is a sign that you are not 
ready for these exercises. See pa^s for hour tamm^t^ for 

isometric sUetches. 

Q 



LiLstion: Can 1 do dynamtc stretches when i am sore? 



Answer: I think ihat you can do dynairm^ .streLclics siieh as re- 
laxed leg raises and arm iswinj^s ( wtiulri do only as many repetl- 
tlom and sets a±j rd feel relaxiiig and not thing. 

Question: One year ago I hud ii ligament tnjuiy in my knee which 
took 6 months to heal. Also I im l widi an iieeidrni (hit lo whi('l:i I 
had to stop my training for 6 llionDis. Now [\nil I m Iryiu^ iu romr 

back* atretdllng Is beconilug wry paiulnl. liven wlUi u mnnji 
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streLLh 1 expt^rirncc rippiii.n psiiti at ihc back ul" Uic kn€t\ 1 was never 
good al stretchinjg. I cxperieiit c Tioniuil pain while sstretchlng the 
left 1^ but 1 feel something tearing at Uie btit^R ol Liie right knee. 

Is Lhcrc a way I con improve my si [ etching even with abad knec^ 
Is it possible to do splits even witli an a knee Uke mine? 

Answer: A careful reading of Strelchir^g Scienifftoa% 1^ 
you Llicr e is no such nonsense as "normal patowllllestll^StiMl^g*-M 
you streLch through pain you may achieve your splits but ymiiffl 
regret it later. Whether you can achieve spUtft wIMS A l3SKlto©i 
pends on the exact nature ©ithfelnjuiy, (feftffiedUiitsnesscif^ 
tatlon, and on the mtKm^ metliDd of fl«RJbil% t^sdnlng. 

program ffi^ flfiSdhOity has tojprpsM ttg^l^^ the side split 1 

tog. Upon xeo^vtng j^ur "videotaiw I i^K^ to karate be- 

cause t^maibtd to coiicentiate onfy on in^iipttts. I did not want to 
g&.i^FOUgJi the pain of stretcJilng In dsm* M otber words 1 did not 
tpaMt^ the two different styles of stretching. Kow that my llexi- 
hUlty has ImpmmA I started to attend karate workouis again and 
n^Jplntd^ sore- When I UcK 1 feel some pain, even when the kick 
feM0#fttl5M I know for a fact that my joints are 

lioi* tt^ttiW ™^ ^ ehan^ this? 

AfMwger^ Rfigardlni' your question on the cause of joint pain or 
soreness afterreturning to karate training. 1 cannot give you a dcil- 
nitc answer because 1 do not know enough about you and your 
tmiiitEig. Sonus of tb© possible causes may be : 

a) poor kicking technique suvh as bad botly alii^nment. not lean- 
ing back hi roundhouse and side kicks {see lIr^ video Power High 
Kicks iMiNo Vi^m-Vp! for the proper technique and diillsj: 

b) Inadequale strength prt^paraUon (as shown and explained hi 
the vld^ 3ecnsts oj Sti^icnJtng); 

c) not enough [or wronf^) dynamic stretching in the mornini^ and 
later In the day (it has to be done Lwicc a ddy. on workout days dur- 
ing your warm-upj; 

d) doing too hiucIi too soon; or 

e) abnornial or injured join ta (consult your doctor). 
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S^«M3ii^I fi}|ind that they did not fuHy c^xplain Lhe streidies tu I Ji- 
performed by those wiao suffer from ^^^vaik kn^es/' Wtiai strength 
^P^'^le^^iE Ml^^ that stabilizt; Ihc kiiee? 



yom^kxim 10m l^'x^m'-'wi^^ For ^Kiajiple, in hamstring 
stretches fH^eidki^^ place 
tbe lower mSM:^^iaiii^ oa a chair or mt ms^ support. If bending 
your kom Mm^ Sk pubblem you me^ doihee^ePGifie shown on the 



The strength era^idses that alisMimllle^lEE^ a^ 
feet muscles that £^iglnate 

These exercises are squdfi, ^terp^^i^ deadhfis^ and good morn- 
ings. If you cannot do these exercises be!G»i3S«^f«ii]r1^^ In* 
Jured. then you v:.-\n do isometric tieiislonsiPtthy^tu*^^^^ 
angl^ at which yoiLdo notled pain. 

Questfont My groin gets very sore when I do the alie i^llfc^Ker- 
d^eis^Is there ar^thing I t^x do ahoutth^t? 

Answer; Strengthen your ftmer thJ^ musde^. 

Question; When I try to go rJown into the side spJits lhmt very 
bad ill my hips for up to 2 weeks, this normal? 

Answer: II is to !ju t x[)eetc(l il you nirc [lot reiidy for side sphts and 
do nol know how to position you] j^chas. Sec pa^^es fil jind 1 12 for 
inlormation on the pro per aHj:fjinient of [K^lvis Jinri thighs. If apply- 
ing this inforrmiUon does nol help, then see a doctor. 

Question: Alter a hard squash game ... my shont{[i ] is son^ and 
Is becoming chronit:alIy sore. Ah^o, my shoulder joiEiis make all 
kinds of noises as I move my arnis^rciLiks. snaps, pops. etc. It leels^ 
like ligaments and tendons are cat^h]n^^ on thinf^s and Ihrn sud- 
denly tapping free. This can 1 he normal, is it? So 1 am doing the 
ateeieSilng routine for the shoulders. 

Answer: I do not believe that stretching your slujulders will hrtp 
you. Soreness of yom- shoulder that becomes ehronie van \h 
eaus^ by working out too often, by weakness oi sonit^ inMs<'le.s nl 
the upper body that causes misalignment of the shouider |c 1 1 m id 
thus forces some of its muscles to work Inefficiently, and Ijy over- 
working of the biceps brachil (which may cause swelling of Its long 
head's tendon and grind against Its groove In the arm bone). 




ange it so 
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IJV he never ligaments or lendons "*;Li e caLchii ig on thlilg^>" 
0 possil)iliiy of Inflammation and eventual damage to Inflamed 
sU'iH (uiT-i. An inflanied tendon of the long head <^ 4lie bleeps 
swt^lls. ] i]bs a^Jainsi ihc bony groove in wWi^ ft- Ill0««^r:l^ 
oui of it As a result von get bone spurs in this groofs^ ifeil tse^l^^ 
ment Lhat holds ihe tendon in the groove ^ overatEcMa^flOtlic 
tendon pops out cf it easier and gets totfel^ 6ggF^?»*edi tbB bonfi 
spurs Irritate the tendon and may ©wSiWItr ftf it 

Shoulder problems usuallir start witil Ijie lmpli^|OTiaiit syn- 
drome-^when the bleeps tendon m f^lator ci^ nn^^ 
squee^M between tiie lie^ flf fte ssrtt^ tsii) parte of i&e 

shoulder blade (the eomc^^is^ptillM^ This impipgeancnt 

causes inflamniation of flic si^HtePoaaiial the muaclea 

passing ujKier the coja«sQS^rMalrta^ Ji^^^ 
tator cuff t^rs (partial or cooa^ilMe} oad tendon innamma- 

tlon possibly ending with itt««iS^*^ tdetachmwitj 
frpmltff jyi^ ^^ Wh^ your musbtfes and snbaCTiomlal bursii arr in- 
flamed, I^^XtHag^ in your shoulder joint may also be intlamt d 
io4h|t^fl^^ (rtpped and shredded to the point whf='re it does 
n|*e¥<^t«^eiiible j You won^t feel the damai^c to your 

Jtilnt GarUla^ tintll the Joint mechanics diange drastically because 
Jtjlnt cartilage has no palii receptors. 

Partial tgaeirs of muscles and bone spurs n^ay reqLJire snrgeiy to 
prevent more serious injuries to tbp joint and mu scles. A sui i^ical 
r^lQirol a rotator cuff or biceps Eear (often both arc present) may 
put you out of your sport for a( least six months if not forever 1 sug- 
gest yon read Managemeni oj Comnion MnscLdo^ikeietal Disorders: 
Physical Tlierapy Principles and MiUhods liy Dai lene Hcrtling and 
Randolph M. Kessler, Tbis excellent bof>tv should tielp yon evaluate 
qualifications of physical therapists or even design youi' own pro- 
gram of theiai!9r> 

Another eause of tlie swelling of tiic bic^eps tendon may be a diges- 
tive problem. In some digestive problein^> ihe lymphatic system Is 
overwhelmed by toxins and cannot remove metaboUc waste from 
tired mnscles. Musrles Oien reeover poorly and stay painful, weak, 
and sometimes tense. Digestive causes of your shouMer problems 
can be accmately diagnosed and removed by a doctor spedall^g 
in applied idnesiolog^'. To find such a doctor In your area, visit 
http; / / www. leak. com. 
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uynii^ and Stretching 

Maagr people write to m qu^tions that can be summed up 
ttu^: 1 Mve a boo-lKJo . « . tlia^reiiiveridone myesirac^ . - . I have 
torn this or broke tlmt ... T^iimt shouM ld^^ 
swcr to fliis mmt *l tblnk ym^tmdtat be doing it but now that 
you have done It^ym Bhmilil see a doctor.^ I have no clue why they 
think it makes sf^nse to ask what to do of someone who has never 
seen them and who is not a physician but a physliM education 
teacher. TTie best I know about treating mjiicte4s^^^%0j!c/or the 
b^?sf specialist you axujlnd and domt bothsr umipe^ple iuho do twt 
cofiic nrr n.*?.s con^tent andJuUy cofrmmed todo me best that can 
be dnue. VicnfoUow the doctor's ojrS€rsumwuts&xmd-guessing.A 
good injury specialist can teU you in advance how your syn^ftxmts 
wilt changf^ oi?er limE as you heal when you UJliiJ^ ^r^mmnmt, 
aiui hoiv^ lor^ it wiH tiaksjbrjuilma»^. 

Question: Gno day whjlc ^ilj et^;hin^t Inataekwondodojang Igyiiil 
fn Korea. I was doing '^butLernics" |s( r bottom pirture on page Q21 
Wlien my Instajctor saw thai my kncci wi^vv (lot touching the floor, 
lie vimw lip behind me cind foiced Iheni hard and quickly io the 
floor. The inuHcle was pnlicd in t he left ^roin. Sii ivc I hen 1 have been 
very hesi(aiu to streteh bt^cause of duMpai^in thatatean Maar 
doing something wrong? 

Answer: Yes— you were doing sorn^^UiJn^ wrons^. You were put- 
ting up with too niueli nonsenst: froni a stupid insLruetor." Now you 
should contact aii applied kiiiesio legist or a verv ^ood (jrlho]iaedit: 
suigeon and hope for the best. My experienre with piiysieicuis spi- 
ctallztngin apphed kineslolo^ has been vciy good, arid those thai 
Ihave met are less conservative as lar us exeretse reconiuiendatinns 
go and more knowledgeable, patient- oriented, and effeeUve LliaiiaU 
tiic "sporta medicine spec^liats" that ever U eaLed me. 

jlidflnd Applied lOneslology specialists practicing in U.S.A. . Cn n- 
ada. Australia, New Zealand, and several countries of Europe Luid 
Asia, contact the Inianaalional College of Applied Klttesiolog/ 

International Coll^ of Applied Kinesiology 

6405 Metcalf Ave. Suite 503 

Shawnee Mission, KS 66202 

phone: 913-384-5336 

fax: 01,1-384-5112 

http; // www.lcak. com 
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Ifyoa have a t hoicc, go to those doctors who ai^D^ibmat^ofl^ 
IntcrnaUonal College of Applied mnesiologs? and ham latttals 
DiUAK al ler their tiames. Hie safiest course of action id 1i> ace 
an griJiopcdic iiurgcoa speeiitlladng In sports i[jji.iriei* 

Question: Alxjut4lHara(ias ago I was stalciilng aMlglnM fl^ 
Iback of mieg, I was doli^ tlie spUte with nsr Irftl^fiifWid 
tried to stok ifc^ft^^ I Mt a midtei 

**popr pf^KSEs^'ve^^ ilie^ 1*5^ Ijcife^ t fcJt a dull pain but 

thought I dfiagr^ I coftadnt fito H^alk tot for a long 

t&iu^ Nifw 4 m06^^l^ persJats. 
SsiBjeUnic* I It diafl fsto tetib* arai w M sooie dlacom- 
ficrt What ntigb* this Wi<iiy be aisii d& jrOlJiiewe any ^^^U^ 

Aammi Tpe^iag a pop fadlcates that 3rou had a third or fourth 
'&&fff$e-03t$^ jioftusde twit). Tilts is seriot^ damage— many muscle 
fih^^ compUrtely torn, fascia Is damaged (In the fourth de^srce 
stain the fascia, and so the whole muscle. Is torn apart). The gap 
in the musde is ftUed with blood. The blood clots and is then re- 
placed with a stiff scar. The bigger the clot the greater the scar, the 
toss of muscle's function, and the lik^litinod of repeat injury. Inter- 
nal clots can also calcify— turn Into shcirp boiiiCllke botlies— and 
keep cuttlnj^ the surrounding muscle l issue. To mininiii^i? l he dtLni- 
age. imisde strains must be taken care of iniiiicdtaiely. If nor. the 
lossof muade strength rind elasltcity may he sucJi that Itni EunLUon 
will never be i^alned and further linjunes will occur because of it 

You say that after lour months Ihr injuiy still persists, so I as- 
sume that It was not In^iit^l by a lurclical professional, [[fit had 
been, you would he fully recovered by now,) After four months of ne- 
glect Lliere Ss little chancre of re^?aliiing most of the pre-injuiy func- 
tion . Tf vour muscle was torn completely, by now nothing can be 
done -jstitching and reattaching is done within two weeks of the 
strain If it was not torn completely, then maybe It needs removal of 
t he excessive scrar tissue or of calcification. To see what ymi can do 
to retrain what funt (ion you can. see an orthopedic suqgeon and a 
physician sperialii^in^ in applied kinesiology. I WMte ©rtenstvely on 
muscle strains in the Winter 2002 issue of StodfonNeuiS. which you 
can dowi iluacl IVom http://www.stadkjn.ooin/freebies,htiiil* In any 
ease, do not dreain that stretching is the solution to ytjur problem. 

Question: You say oot to esMeise linM an injury or problem is 
totaUy solved. Docs that mean avoiding sti^ctching routines until a 
joint is healed? 
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Answer: Unless told by a doctor otherwise, I would avoid all ex- 
ercise wiLh strong tension of muscles Jiround tliat Joint as mil as 
any movements at the m^LKinuim ratine of motion. This may sttU 
eave sEow dynarntr stretches, static artive at retches, and gentle re- 
laxed static passive stretches available to you. 

Question: I was doln^ very well for about a moiHli Ibl lowing your 
method. Then 1 tried addiai^ the front split isometrics after complete 
ing my^four sets of 30-seeond side splits and I strained mv ^i-acUls 
nuiaoM' K seemed that ijual overworked it. Any suggesUons? 



Klftilirgracais could have been exhausted bv the ihur ^ets 
Of^llie^a*t!efe^ aiid so Lhe foilouingisoo^rl- 

™^™CTefefiir^^^ than it could take. It is worlh 

lEn£r«i^#ta4t tlie gracilis m weakened bv adrenal stress Ih^it can 

mm^m^mmmimSts^mtim or from Lraining loads exceeding 
<me*s eitmy to adapt ^ ^ 

% e^ed ugk mxmsj mm m a chance of re^valninf^ lull 
sto-en^ am frnm^ m mm ^ mm^ strains or ligament 
^pr^, I njoomniH^iKS^iii^^ a who knows ap- 

plied kiiiesiologsr. Agoii^ ai^sfied Mn^lologlstwffl be aWe to help 
you recover ttum thfB li^and possibly feSittsh you how to avoid It 
in ttie luture. 

Question: U^strcceiittypiittfeiiali^^ 
the front split. I r^ it for a while till ^ ^ Is gone, but tt is the 
saoae thing all over ^0iln when I tmmi& ^m^^t^ isix^^i^^ 

Answer: Absence of pain does not mean Ihi^ tteooveiy Is com- 
plete. When the pain Is gone lhe rehabfltotollj^^f^-and that 
a long wf^y from being ready for the pi^injuiy level of activity. An- 
other possible cause for the recumenoe of yotar muscle strain is that 
rcshiiM your inj ured hamstring does nGtrmtmemmmOsfi Of the in^ 
Jury, Here is my advice; 

a) See an .\pp]ie^ klncHiolo^ist or Em orthopedic su r^f eon concern- 
uig your iiamshlng tor whatever injury) and do wJaat your doctor 
advises you to do. 

bJWhen pn [ouicd by your dorTrn, sirii ( doiii^ the Ibllowlng exer- 
cises tnthl^> order: walkiriff. f llnitjitjj; Kinh s, l utmtng uphill squats 
hamstriti^^ <'|]r!s. stifl-le^^Hed do^idlills [uy oWuy i xerdses appro prl" 
ate for whatever rnuselrs liavr In r.^hahitihili l. l-nt^rrss from 
one exercise to auoihLu only when kxlmg no discoiiilbrt oerlorminii 
the previous one* 
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Only after complete recrtjvery (when hamstrinf^s or other in- 
jUTtd [iiusclcs or bo til Ic^^^ arc equally strong, equtiJly flcxi].)tc, unci 
have equal endurance) you trjf isometric stretches involving 
those muscles* 

QuesS-iori: After reading about your stretching technique to jat 
magazine 1 deinded to /^ct your book Stretching Sctentyfa^ and 
if it would work lor me. I started In and got IsosoiMe^ Splits, 
Things were going okay for a while and widdenly I my gwittt 
muscle give way and a lot of pain. 1 guesseft tiifirt ttOine dtBiifl«^ 
it took about two weeks before 1 stopped feeling pain in my g^j/Sfi, 1 
put the book back an ttoe «In# (a^ that eig>^ieiic|e «^ 
and decided to pi^tlta£^ up tonight. 
metric splits* I started really hl^ [aiiiKieit to aiii^ 
my legs straight) and tensed my inij^aftiitg^ 
a pop and again the pain netumerf* Wif^i^ groto hurts ^tmidlng 
tixx^B^ and when pulling thighs to thfe li^slde. Fm 18 and I love 
wellpiM^. What have I been doii^ wrosng? Eveiy time 1^ tried 
Iflcsmetili* j^tjretches l^re torn sonielliliig and JTa taken me out of 
emxitiid^iioii. There must be some way to correct ?p^iat Vm. d^i^g 
wro3:ig and actikivi^ lull (or «^rexi £^ spSlts. 

AnawBr; liiaiat hagge you been dotng wrong? I suspect that ycfu 
hs^ tSBSt gon^ throi^ the exercise program of preparing for iso- 
metric stretches that is described at the begiiming of chapter 5, 
*li0^trtc Stretches," on piiife^. 49 and 50. The same program of ex- 

erdses wiU b^ th^ final plagea of your imis# 

teanis- 

You ite that you love weightlifting. Do you do most ot y{>iir lifts 
explosively or with near maximal wtnt^lits? If so. you may be capiitjle 
of tensing your muscles very aliongiy and vety quickly. If you do 
that with musrles ofllu^ inner thigh, which most people do not ex- 
ercise for sLrt'iiiiSli cu]ii niust]ular crKHiiTiticiL^ in adduction move- 
nu Ills, you can ivui^v I hem harder than I heir struct me can 
withstand ant! rip them. (If you tense a muscle or pull on it vciy 
qui( rk!y. its tendon— if healthy— stiffens and so the encr^^y is ab- 
sorbed mostly by the nxuseles belly, wliich stretches or leais— tie- 
pending on the amount of tlie energy 0 

Olher causes: Miiseles thai are tired or iullanied are easier to tear 
than wcll-R HU'd and he filthy muscles, If you ttiJce steroids, or sup- 
plements livM ii^rieasc llie force of youi" nuiscles' contractions, tlie 
siruetural streni^Eh of liie muscles may lag behind their contracttle 
sircngLh and muscle beily oi evcji tendon tears are likely* 
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IL IS bad (f> K-ar n niLisclc. U is naurli worse to tear it again. Yqu ciin 
and out l!)c iKjfure <>l youi- injuiy ^tiui how to fullv reliabililrttc il hv 
Studying books on injarirs LliJif .irr listed iit TlieAl hIcLes Bookshelf 
(mtp://www.Htadion.coin/lx>ukshelf.h(Tnl). \ Ci^pecially rcrnm- 
nMaad Mojiagemsm of Common ^fusculo^kek'Ull Di-^orcIers Phusical 
Ifi^yPrfncip^ and Methods because Qiis book explains how to 
reliabOft^ after an injury^ as well what fhc lifetime ronse- 
^cn^Bi^tjinotlemngun injured muscle heal, not icrmlMlltaiinft 

Iz^^ ratojurlng it, Another Utle 1 recoinmend is Conwlemen- 
texry Sports Msmt^, w^"v^n 

^Ifot your book Stretchuiy Sckmajhaily a while h:ick 
T — ^_«|gBeat progress. How&ver. I ve developed an infniy to 
ttiypsa^^jairadeonm^ [ injured it some time 

bai^^^^lKarll^^^ did to injure it, I truly don'l 

reoMmbeaE lt^fe^ mc^wirfiile, and wheti I trv to do the 

side spUUtiisgi^ J^^^^^^ I ^o^,, j_2 

inches off theitooi; be^flje pain trom this injury came iravk and 
prevented Bny aerious fui*lier attempts. I paid my first visit to an 

sfbty sllghUy ton) left pc€*lfi«lig. B^ suggested my run- 

ning program with lots ^mmmi^M^quent Icing, no weight 
exercises at all, apd ofif tft^ i^ti^^^ I guess I have tL 



1 In your experience, does tills smmii reasonable, or perimps do 
you l£now of ai^ol^ £30^1^^ ^ ^ 

2 1 was so close lo the aide spUt I can wait a while longer to aUow 
an injun lo lii-^i, but in a gen^ sense IgU^Itaiaaldng . . . is 
there hope? Will i evsr be ahte.j(j!> iJp^ * 

Aiswcr: Yes, it sounds very reasonable. 1 do not second-gUess a 
physteian special E/.iiiL^ In Applied Kinesiology who has ejcamlned 
y(HL Ifyou want to k( c p sii etching before your pectin^us healayou 
will cnppie yo uracil ior good, ^ ««»ywu 

Do not be so eai^er to preserve voi ir ^^i^dde and jov"— your neajT- 
s de split streteh^at tljeriskoi . jK rmaneni inJmy.Wt heal com- 
pletely, tiien rehabilitate carelnltv, i^ul Ihen sfail wf>rkhi|* nut and 
Stretching- alir rall wilh Uu- liglK stieleliiuM nu thod, the sUly side 
spilt takes [Jhly h om a lew weeks la a lew moriLha. 

Question: I am Mil y-one yea i h old, m ^imd siia]>e For Hi^rcrnl 
years 1 havenotieed tliai my U^^hl Ji^r rii-hfi-. rhr frlf 

and recently I have noticed Ucnmie i^aln In die middle oi tiic tiffin 
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buttock lhat also nidiaLos clown the leg. A week ago I was doing a 
static bom si i i [ li^ ?>t i ctrh sitUng on the floor when I felt a stab of pain 
acroHH i[L>' l<nv{^r btu k. S have had pretty bad spasms ever ainoe and 
I have 1 KHibk tiUai^^littfning up after stttti^ Doyou hif&OTy sug- 
gestions as to how can 1 cweraan^fiife Mid grt hadt to tia^ 

Answer: It looks Mtee you have a lower bai^^^ll^bmlliiatl^ 
veloplng for sevraal years — even brfore you mS^W^r^^^:^^^^-^^^!^ 
right leg is tlg^fcer^acaawe kfc^m aodtffmi can ^- 

eartse a^fn seem appUedktnje^tifigtet 
bitamadonal CoUe;^ d^ma^^sk^^m 165, 

QLie«tliiBa^|^^ strahi and 

hasre been told tp dfc^ leg extensions to 

keep tb^ In this area Jtong. 1 would like to know if dohig 
m^ mm^t^^^J^ m^mGrnAn^ stretch would de^t the purpose 
ctf the dyipiaxriiiC md r^ssmd stretches? 

Ansmi: iiuese exercises would not ruin the effect of the 
g|i«tC^, joMdmisGe the effect of both exercises and the 
stretches, you mi\y start your morning with dynamic sti etches, 
then do the ex^^'cls^s ior your bacJs. and then do relaxed stretitos. 

Question: On page 63 you state that people who exjit i ir jure knee 
problems should do stroogth ^oercises. What are thes^ s trength ex- 
erdacB? 

.^Qjswer: CllnibUag §talis» squats, and deadlifts. 

Question; What ^ort ofinjuiy eoiikl result from doing the side 
spilt, toes Lip posUion? I believe Lliat my thl^h wa.s not rotated 
enough while I was vciy finse to the ground: wlu-n I rotated my toes 
more to the ceiling I felt a popping in my le) t liip. SLibsequent to this 
I have expet1enf:ed extremely sharp pain fwhicli 1 iissninc Is the re- 
sult of nen-e damage of some sort] ever since. The pain In ^tting 
runs from my sit bones [ischiuml through my hamstring and tnto 
the calf and ankle areas. The injury was almost ayear ago, and the 
pain of sitting is the worst but it has subsided— at first I could onfy 
51 1 for 1 0 minutes before having to get up, now it Is an hour, I have 
dunfullv donr physiotherapy eterdses and submitted myself to 
chii opraci ii: treatment and I have had my peMs x-rayed (no prob- 
lem there). Specialists can find nothing wrong except to say that It 
could be pressure on the sciatic nerve. 1 took plenty of time off im- 
mediately after the injury and slowly introduced my martial arts 
and s tretchtng routine again . All of this, and It Is still not healed* Do 
you have any suggestlona? 
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Answer o do a side split with toes up ooeiBsta start spreadlnfi 

^tnfi^'T^'''-; f'r^^^ "°'^"<J= into split You wouW^S 
mto th,. roub . Uyouliad„a«itte»t™t^ Shown in the 5tS 

It seem like, tt.f s,xvinli«(« fhaf you have 6«n arc right and the 
scialic nerve is presse d or inilatcd by sometWng. To ^ oS^hat 

one who kiiowa how to treat inusculoslsetetal li^im^ 

Question: You recommend avoiding relaxed lower hack 
e«Mtches in a standing position so as nol tt. stretch Iigam«ita Un- 

any oetter at the time as I was unaware of yojir pcthods. 

J^^^^'^y<'f^°'^-^^^^^it^CTyou have stretched the litfa- 
m^af Ilje spbK and are there any corrective excr.Mses that ,ln 

aigl^MlWa, ateo atietdi lower back liganienla? 



aw aptaejBeean orthopedic surgeon. Overstretched li^anu-n, " iiv 
With baek pain because al hype, n.obili y ,t 
^t^^^lf "^Sf" of entmianent of flie tissues that normally wc. , I 
beiji^outofttjcjatnttQrthe ligaments IHertUrigandKessler 1996J. 

1ti,'***"?*'SS!S^*^"^P^^^*' **'^««l»«*cnthe overstrelrhe.1 
Ugaments. Wth^ejlgametitairfltesptoc become shorter, hu « 

^rn. h H P^^*»««^'««8t»m'*0*^ R«*^ of over 
slrctchedhgaments oonetets of refraining from stretching them jj.ul 
d<nns .ircngth «erclsesfor the muscles supporting thi s^phu 

Unless you already have wenkened ligaments and muscles of the 
back hanging from a bar should not overetretch them. For healthy 
ix ople. Hanging from a bar does not put such stress on the 

ni< ■ ii.s as f,i-iK!iny fonvard withahunchcdbacfc. ItlallkepuBfn^n 
a stiek versus bending it. H«"i"S on 
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No Success 

pfifsijlmfl descilbeiJ here arise iema. not paying attention to 
what li ^fdtl^ M tills boc^ wa4 from neglecting strcngth traJn- 
iBg/^re^msiidmi tD starttng ^itEnBii^ atri^Udiliig ptFOiipf^ 

Question: I tried to detarmine my flejdblUty potenUal for a side 
spltt I can't till the pelvis forward and rotate my thigh outWLird, Tf 
I cant do that, then do I have a hip structure problem or is it just 
that my hip iigainents are very tigj^t? What atoouW 1 do to overcome 
Oils probtem? 

Aoswen I think that you tiavc ni [sunders Lood tlie side split test. 
It aeems that you tried to simuUaneously till your pelvis forward 
and rotaie your thii^li oufward, cciust be really dilEculL 1 tried 
it and 1 could not do it either. 

The test cIck's not rtrquire tilting your pelvis forwarri— only rotat- 
ing ytjur thif*h atici raising it to the tiip level Read pages 109^11 1 
carefully and do the test as shown, 

Qucf=;tinn: I have bceii usln^tsomelrit: stretches for the Irtnit and 
side spiiLs lor three inonlhs and ha(hi]adc some progress, although 
not as much as I would have liked. Hovi^ever. recently ! seem to have 
"hit the wall ' so to speak And £ an progress no further. 1 am still ten 
inches IVoni o Irout split and 14 inches from a side spUt. Ibav^ddl30 
the "split 1 1 St. and have the right range of motion. Are weak adduc- 
tors holding me back, and would adductor fllC9 be the best method 
of taigeUrig these aieaB? fify oversfflleg Mrength Is very good other- 
wise, 

iWwen If Indeed you pass both spM tests (tests of hfpjCiiitB mo- 
bility and tiilgh muscles* length) then "tdttlng the wall* may t>e 
caused by weakness of tbe^mfUi^icsstcv^c^ed in HieffpUts (thl^ ad- 
ductors, psoas, bainstilngsK s(» strenglitu^^ them may help, bi 
your strength workouts do squats* front and side lunges, deadUfts, 
and good nK>rnlngis. Make sure you do your strength exercises in 
tiie full range of motion. "Httttng the wall* may also be caused do- 
liig the Isometric stretch^ aU the time the same old way-^th the 
same aiiiOiint of tension, in the saaiig i^ody alignment, on the same 
Bur£a£e. Try tensing harder, leaning your tnmk and bending knees 
more or less, and stretching on more or less sHKjeiy surf^, per- 
lif^ eifm^lcSllg up md. down m stretched out stance. 
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Quesiioii: I have your book Stretdibm S&entlflralhi anH th. 
viclc-o. I lx liov,- (h.,. my problem Is nvh^ Sflffic^™" 

the s retchmfi .xrrcis.,. I fV-cl pain in my hips before I erenbeJta 

uriiT he t^hi * "™ r ' 2-3 feet untttlget warmed 
up. and the tightness is Irom my hips. When I sit to do butterflies 
^leg. cto not even ..o„.e close- .o tm«-UneQ»>a^, J^^^. 
thing that you can tell me to help? ""^ic any 

iW^^ir problen, is addr.ssod on pages 61 andesinchap- 
a^llllS^'' /if 1 1 1 and 1 12 in chapter 

»tfrf*EM«Bieiiand stretch the musph-s < <>iKn.Ui, itf vo„r hip iolnts 

1 J?^^ flien perhaps the structure of your hip joints If he 
SS^?^^'""" '^''^^ .top Uylngbe- 

tightness is a soft ifs.L ^IZ ^. 
^qp«ite WilSeon or a phyrt^ ^ Applied Kineslol- 

Question: I am twen^ ad am extremelv Innpvit.lp 

mnvh ul^^J^ «n^f«« three years, but as 

nudi want to be good at ft. I BttiawpijsSiashear^ by my Inflexi- 
bility, am almost positive tbat I (to a«itlffljftj,aiid i««/^ 

norma joint rotation, and I ^^^^^.^^p^^Z^ t 

t^ tl, 1 u""^ f """"^^ ™^ P*»PJ* Pasi this 
tesi Id sciys nommg about what do to if «,m^e does nThave 
r,orn.aI range r>rm„tfon in their hip joints. I realize lhat sincere 
book does not nu-ntion 1(, I probably will neror be able to ha^lSl 

hcitit '"^'^'^y lo'^ "martial arts, but most taiportantjy for>, 

Answer: ll yo., do lUv si.!- splil l.M pr.-,,, riv ii-.d cannot IMM 11 

biUty ol you. bi,. Joints i« limltud by thcjr bone *tk^ctu«. thenju 
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will not he ahlf to do ilie full side split Still, if you keep working on 
your flexibility {hui without roroint^ your join is), you inay achieve a 
g^:eater ra^ge and ease of motion than if you don't. 

QiK^ition: [i. it poHsiljlc io iiiLiX'ase the oTitside rotation of the 
t hig h wiLh streogpri and/or atretjching exercises? 

Answer: That depends what limits the outside rotation of the 
thigh. It may be limited bv tht? bonc^ Btructure of youT hip Joint 
(nothing tan' be done abouL Ihm], or iit^htness of soft tissues (Itga* 
ments and niiiscles— this can be worked onj. If lig^menlil tt^ 
front of the hip joint [ cstrict your range crfoutfiidfe liotattEi& to^ 
duction, tlien llexuig the hip joint (leaning your trunk fonward) 
shoulfl kl vou spread your legs wider because ttrel^MliifiseM^ 
ments, 11 the mu&cles that resist outward isgslfltton aie to&^^^^i^^ 
then exercises may elongate Hiatii. Try stu^ j^^iafeil m 
squats (with feet pointing out h!lfe«itofllt*8?teliBg t^^ ksWS^B^ 
stretches in positions of maximal outwaid rotatida of the tlltm^*0ir 
combined la^xliiial outward nitatlon and ahducflim of the tliJ^ 

A sample irittM poeliafeiHi^^fi^^^ (eadiemal) rota- 

tto of the thl^: lie facse down, beml knee 90 6^pe^ so the 
shin is vertical, let tiiat shin fall toward and down so ft Is as ti^ose 
as pos^t^ other* straight teg. 

Aaample tn^M position for a streteh for cfirnT^med outward rota- 
tion^atxluc^n of the thi^ ©itMhainotiis {half Indian sqtiatj, 
grab the anMe of the bent leg so you can pull it up. put the other 
haiKi m tl:^^^^^^ ^ 1^ so yott 4301 push It down. 

Jm^&^ optton Is to patiently work on the horse rid ing stiince— 
Anting hJ^ and withfeetonftr shoulder -width Lipai tand giadually 
progressing lower and then wider Just make sure that your stance 
Is perfect, with your thighs parallel to the lloor at any width, toes 
pointing forward, and chest up. The wider and tower your stance, 
the more forward x'ou will have to Lilt your jjclvis. At all stages 
(heights, widths! v<>n must be .^bic to do dcrp iind calm abdominal 
breathing. If you rush nnd progress to wider at id deeper staneeR be- 
fore becoming conilorlabic at tlir current staL^n yon may hurt your 
knee^i. subiuxate or fix youf sacrum, and gel lower back Liiid ut:ck 
pains. 

Question: 1 an:i linding it quiie difficult to assume the half lotus 
position (used for medllaliou in Slioriiiji Kempo ja martial art)) al- 
though 1 am veiy close to bt^ing able to do lidl side and front splits. 
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I wonder if you could icconitnerid any stretches or strength ocer- 
cises to help ine get into tlie lotus position? 

jAnswer: To inrrease the rangp of afxinctian and txCf-i tiiti rota- 
telin the hip, uslna thr strt Lc h at bottom ol pagtf 82, JL cr:tn 
be made more effectivt^ by pulling HciiK][3ut^,s on your thlf^hs cln.-^r to 
your bent knees. You can aiso slrn^ch one thigjli at a time, sillin[? 
Mtii one 1^ straight in front of you and the other bent with its LinklL^ 
^^ig on the thigfl of the straight Ic^. In such a half lmkn Ely 
steetoh press yotirl^ knee down with your arm or use a sandbag 
tfflncreascraiige of motion and provide resistanc!e as in isometric 
Stf^ohes. I think it ts not a good idea to increase your range of mo- 
tion by sto^jdiing the Hgsan^ts of y our ankles and knees as this 
wp^^^l^iooe you to Inju^ to do the ]otUiS posi- 

ma r^lham^Uhmt lax Ugaments. Also. 1 have noticed that (he 
people wlio can do lotus pcisttton do not have much muscle mass i m 
their thi^. Sto t^«fe» laa^r the legs Eind 

ptat impm oife^m ankles on tbeitil^ than mas^e thighs. 

Question: I have tfled^j^ ife^^ methods and I find that 
the tension in my addni^ Is great,^ I cannot really get any 
doser to the floor in the^ spite po«tttou#l^^ down fixran the 
horse-riding stam^e I am at Imt U& incim 140 i^timetexs] from 
tiiPllQCu;) 

Ha\infJ done sprints for l7^odd years aad 10 j«CKOfwBldlts (in- 
Lluding power lifting and Olympic lifting mov^nimts) I know I have 
the strenf^fh buf find \ am currency stuck. I cannot do the slde-spUt 
test and hisve my tool pointing upwards; as ! move to try and have 
my hipf^ in line, my ibot wants to point to the side. I can get quite low 
doing a front spUt but have a Uttle trouble gettii^ the hibs to 
straiten, 

body?"^^ ^^^^ " ^ reached as &r as I qan^. ^lt|ust m 

Answer: What is tht^ maxtnia] ran^^e ofoutsiflt^ rulaiinn of your 
thigh (sec hoi torn photo on page 1 10 in Stn^ichinq Sru-mificciUy}? If 
it is less Lbu[i ^>() degrees in the hipjoint (oi It ss dlan 70 degrees of 
foot turnout), Ibcn perhaps that is whal kt r|]s yon (roni sfidlTu^ 
IcwerhitolliL.- ^.idei^piiL The fact that yoLir rooi hiriis inwEirih h i l ii leJ 
the side-spht test seems to indirafr that von do Jiuvr rnon.nh 
range of motion in the oulsidrroinEiiML f fiis mnv be ciuistd by Ihv. 
bone Structure of yuurhi{jjijjiit, or li^tmu ss oj vonr soK Hssntn 
ligaments and muscles. For soiuliojiK set my uij.^wi:r to tiic oreccd- 
Ing question* 
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Your stren^tb from s print inj^ and liiLisig weights may b6 Specific 
for the spririLini^ and lilting niovcnients you have dona but not for 
suuKlins^ in Ehe veiy wide staiu when thigh adductors have to 
tense in near maximal st reich. Doing sumo squats, ballot squats* 
deep front and side lungeSp and the horBe-rldliigateiEeJ^W>«ldiO^ 
prove your addutLoi y abilily to supportyourwdgbttofrtie strad- 
dle stances. 

By having "a littlfi trouble getttog the to stml^llW" tn the 
front split. I assume you mean keeptag the p^mM(mi0im^ 
ward (keeping hips from ftesdn^. If ao, thmj^ ti^ to 4o the near 
Impossll^. Iix Hie firoet splltttie f^site to- 
ward the feont leg. 

ticing about eight yeara. I hiiifebeea MJ^Iete all n^Ufe. and have 

i»iic<*iiiair«««e^^ have 
been the most e#<sife|cir^^^^^^ using your methods 1 find my 
l^Eto are 0tXGD0sr than beiare and 1 can "recall" my maximum 
itt^sbtolWMtove^M^ The problem X seem to have now is 

that I have roadbed a "sticking point" in my side splits and c:aif t get 
furtberdiailii than wtmt you show !n the top photos on page 63. I 
p«itnteiTi try hndv In the upright position when doing side splits 
and dOTt use my hands for balance, i uauaily do three to five sr is 
iKildlng each tension for 20-30 seconds and coneentrace on 
strength gains as you suggest. I havt: rct c^id your hook several 
ttmes and 4* appeals to me that I m using your uk i liods correcUy. 
Wh^^ tkmk. caiaiptQ&^^^0^<^ ^ ^MeiORg point? 

Answer: The c^use of a stickii^ point smy be any one of the Mr 
Ipwhig: 

a} lark of strength of all muscles of the thigh (try low squatJi. one- 
Ifiggied squais, deadlil'ts. adductor fiys* adductor pulldowns); 

b) not tilting pch^s forward while spreading legs Into a Split, as 
shown on pages 61, 63, and 1 12. {Your pelvis moves on the axis 
joining bol h hip joints. A forward tilt makes the inlet of the pelvis 
face front more tlian in a natural position, a backward tilt makes tt 
iact more upward.); 

c) not getting enough rest between workouts (see the Sden^ qf 
Sports Tmining for methods of evaluating sufficiency of recoveiy or 
readinctib lor working out); or 
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cluing i^metdip ^iaepdses too msa (2-4 tftnes ner week is 

Question: 1 aiti stuck at my CTirrTnt flexibility lan^. nn a bit 
Hore iiftei my isonicLric stretches. 1 dont have any sh^rp paim mv 
muscles juj^t foci sfin, 1 feel this soreness in the area above my 
th^^hs [in (roriL ol my pelvis]; my inner thighs don't botherme In 
acEdL](rEoi llyes I cun cnLiy ii?>c u weight boot witli ^ibout 12 lb. on 
each loot, J use 27 lb, for the adductor pulldown load* 

Aiswer; Your probkm may have to do ivlth weakness of your 
psoas must^les— the sort iiess in iVont of your pelvis indif cUes it Jt 
may be caused by overu'orking them, by not havinit siiJIIciendy 
Strengthened them with leg raises before starLin^l ticidiit tor i^xcr- 
[see the video Secrets of Stfctchuig^, or by a w^-ong diet This 
ili^be ohecked by very speciiie tests ol AppJied Kinesiologsr^ 

Question: I am almost twenty years old, in good shape and ok- 
CT^ijeguki^jr, and eat very well, I cmi reaeh a IVont split almost 
f^^^^J^^'^^^^-^P' but my range of motion in a side mjUl 
te only aMe0rerniEfityde^s.Mter logins then sin-uliin^ 
^^aetrteallr fla^ including lioldin^ mv side splii 

wfmmiianf^^ two minutes, my range of molion increases sifv- 
nlltontty taa^ftilMllfilin^s^ floor), however, the day mv 

AnswHT you can get so close to the side spli l (only 
nJiM Inc^^teve dM5 jftoe^ ^ though tt takes a long sessfon of 
stretclihig, means that tll^ tiiogft likely liammmi of your ROM pi Jor 
to this sessloa aadmtawg<a^ afteisliMW^^ of your museles 
and not the structure of your to^;^Sillei I i^mmenci that you fol- 
low the whole pro-am <^8t3paagt& c:xen:dses fi^h^ and thighs that 
especfalty emphasizes the imiscle^s that lfiffiili^8l^j«&^ In 
the i% Joint, «h)C^ mx the irideo Sea^i^i^m^iing. 

If you stretch fsometrically for 30 minutes then no wonder you 
cannot make progress. Doing this much strenuous effort is coun- 
terproductive. Look at the video Secrets o/Stretehftto and how 
and for how long the stretches are done. 

Also, consider if the Jogging that you do prior to stretching is too 
Intrnsivr or too ]ong. As I mention in Stretching Sdmitiftaillii, fatltfu- 
||1L^ riidiu.icKr work slionld tiot l)e done before strength efforts 
Arrol>1r e iKliiniiK r u fK k shoitkf nnj I >e clone before strength efforts 
lor rc:iHons c xijl.iinrti in lijr S^irfia- of SfTorts Training, bui light 
Licroble el UniH i ui i Ix; ei igMgcd In alter any atrcnuous efforts (apccd. 
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strength, anaerobic endurance) as a nicans of spcedini* up recov- 
eiy. Thts is why most of (he sanij jlr ivorl^oiits shown in StreLcIwig 
Scim^kX3nu ^^ wjltli march^ig or jumping rope. 

Do you biait your isomf^lrio streLrh for a side spilt from the posi- 
tion shown on page 61 or on p'dilc 63 and in the video Secrets of 
Stretchincfi' If not , then you may bc^ o\ c[^i raining your thigh adduc- 
tors so (liey cannoi recover fully between workouts and so you are 
siuclt at the sauie range of motion, 

tinpiitieiice 

So many ask "Are we there yet? How iniK^ longer?* ^ ^ ^^^^L^ 
no Fxperlence witii aiiy physical training and no sejisc irflls «ifee*s 
on liicii bodies. 

Question: I am wltfaln one foot of a cm0gm 0^ split 
How do you feel when you can do mlmem ^y<^ ods day start 
your isometrtes and go dofwn aU the WBy to ft liidDl «lile spMt fiir 1^ 
first time?? ttiefc anytliing dae I ean do to get m&c the hiimii ai^ 
be eibh to do Hie side split? 

Aiiifwer;^'^ ^^^^ ^^^^ 

or to awitet ifei^^ change in the effort and with^ 

out^iscfMifort W**^ ci1(?a^ t^^ hump" keep training and let small 
chaiiae»^wsawiiia1» imtil^^^ be ea^TS^iat was ouoe dm~ 

Qu^tlon: Whst determine tbc speed of progress in atretclaln^ 

Aomver: The speed of progress in stretching dt^ptinds on your in- 
itial Strength level and initial flexibility level, antt on how rational 
^ur total training program Is, Normally il IcxkQS well undri a year 
to develop the abill^ to peribrm ^jilils. I would like tn takr lliis op- 
portunity to give you one essential Iruining Up: Coiiskier isotiiciric 
stretches to be strFn^ih exercises and apply Itiem as sue h. Use snf- 
ficient rest between workouts. Do not do more exercises than yon 
need. Le.. do not do more than two ii^ometrle stretches pt r workout 
lyou may do a few rept^itions ol a stretch but do not do many vail- 
ons stretches). Do not overwork any group of muscles. 

Question: When can 1 expect to do a side splK via iisometrlc 
s1r( tc'ht h^ withoLit a warm up? t iiavc l>een able to do a sidt: split at 
tixtJ end of my isonxeUic workout for about two months now. but It 
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takes about 3 sets o\ hIi cicJics [c> get il lai far down and I still start 
from nearly the same hei^t above tfcie How: 

Aii&5wer: The reasons lor you having tp warm up Iselbre you can 
do a lull side split may be that; 

1, Your exercises. aUhough effective enough to let you do tht sido 
split, did not havef pnoii^h lime to change the niu^st les of your legs 
as much as It takes to do splits witJiiout any wai m-up; or 

2*Yourbodyh^not "leained"ytU that siidin*^ into a sp[iE is sait;. 
(llSispafiaflii^^c^^ considered stipai aLely from the hrt^l one.) 

M my expedoxixsmltistant spUt {with isometric stretch or with- 
0]i|l|(^1}iteifi^ of montl^ to a few months after bt;iiig 

l^iM^^?m&^€^hswcvy sqpsLts, lunges, and deadMs {normal 
an^ suiii^ imtllpHH ^ lift ii^^i^^ils^l^^ your body weight 
til fhedtii^«a»t^^i^^ 

feometilc tendons to i# t^emcfy 
low bOEBe-Uktiog atai^), and iilttmately &mii spUt 

QnestlQiif What are the posa^Giuaa^ 
blh^ My own flexUMHty fs often veiy inconsistent From w«ek to 
week, someumes even day to It vaxlea^oipilti^ frcm near split 
to that of a rank bcgirmer. I scan tot hipe t^^^ 
most soreness a day or tmo after a particular^ good Idck workout 
In which my l«gs were vq^ limber amA telBm^^^ ti paJjL 

Answer; You say "^relattvely free of pain." Docs this mean that 
most of 1 hr ( imr your legs hml? If so, no wonder your flexlblilty suf- 
fers— iircd o[ hurl muscles are less flexible than p sled and healthy 
ones. From wha( yon Hay it seems that the inconsistency in the level 
of nexihility you display is traused by irrational training- Yoii do not 
have enough ?^trciigth mikI musc ular endurance for your kir kiii^( 
workouts and so after such a workout you are sore and hdlexlble. 

Question: I d like to ask you why aflcr ar hievinga at slnttch 
my musrlPB sccni to lighten itiTain, For txainpk. I Ei^et inysi tJ Jn[f> a 
iuU lotus, and then ibr a whole week alter I can t gel even tjloac to 
It 



rlnawer: 1 think Uiat there arc two potsslble reasons for yuui 

pro! J I cm] 
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1- You nijay be overstreldbiiigyour muscto. 

You xmy be qveii^«>rtoijg tliem wiOi otlier exercises. 

Question: Yolt indicate thai soreness after IsoTnetriL exercises is 
the resLiU oi overdoing the exfreise*^. Al'tcr mi isometric workout, [ 
can renllv "feel" the muscles oi' i^w lia3nsli"i]iE^f^ nnd inner thighs 
when ] Ikx Lhem, but liiere is no paiii. Does Uiis mean I am OW- 
training? 

Answer: IL depends liow long after the workout you fed the sore^ 
ness. Use tlie same judgment as yoiA is«hjM iil ttec^^^l^^ of Mfttng 
weights. 

Question: In the event that I tejEilpimy hip 1k^am m0i^ '^^ 
ha«i, and tef MlttiPed or sof^^ lillaiJlii I^^d^ dyjjaittle^t^^ 
sfnjce I would tiee those musctes to raise my lep? 

Answen Usualfy ti&t. If you do dymynlc etf«tetoes icoitos%» but 

ultiinateff it i4i|ica!dte m ^ 
sucih a poor^^^ idlflcrultks wtth a few iqg rdilees mxt 

after m hard worltout. 

QtiiiSSlIx^ 11^^ of days off— due to muscle 

wm^iil^^^i^i^i^^m-^'^^ it muBe ftexlMlty to decrease and 
set one book la trafn^^ scbedulfi? 

■ 

AetSPfW^ fteitayiJ^ usualtf does not decrease much, and inay 
even lnci«ase because of the rest the muscles got. If you do isomet- 
ric str^shes or any strerkgth exercises even when you are sore be- 
cause you are so anxious not to lose your flexibility temporarily, you 
may injure yourself and lose It permanently. You van do relaxed 
stretches, however, even if your muades are sore as ioog m doing 
tbe&e ^retches does not cause pain. 

Question: IVcbeen nsing your techniques for a monlh now. with 
good fmprnvrineiiL wlicn I slide down into a side split. Htnvevcr. 
when 1 siL tlown and ivy lo i^pi'cafl niy le^^s into a sb-addk Uiere 
doesn't seem to t>e any improvement liiere. Why is tills? 

Ariswer: The reasons why you can stretch your legs lurt her wliile 
standing in a sU addle stance tlian while sitting are Qiese: 

1, To slide down from a straddic Riance you use nlteniatlng ten- 
sions and relaxations En sij|]i>ress your tilrtrtt h rcllcx and SO to slide 
your legs turtiier apurt. When yon are sitthigyou do not Len&e your 



9. QUESTIONS AND ANSWERS ON SfTK^HlNG 181 



liuier mghs and tvcn if you wanted to Oiere Is nothing to give mu 
an adequate resistance. t> er j 

^2. When you ahmd, lIip iiHisclf\s ol your ihighs are tensed and so 
tfaes stretch reflex may be fk-presst^d, [DuiUig an jsometrie tension 
thc slretch reflex is depressed.) When you are sitting your thighs 
ere relax]^ and so the stretcli reilex ia not depressed. 



a. l^fiapeiwdiaCHii^ stretches fcr only r month m\d Liiat ts 
HCKtOiiyu^ timfi to show much ImproveLnenf tn your ran^e of mo- 
tkmin a atatli; axrtlve atretch. (Spreading le^Js while siUing with no 
ppes^tlire agaJi^ tbl^liifiliie ^Iftc legs, amounts to a static active 
strcftbEiJ 

QiwBcoK I Imve been tiyingfofT a couple of months to do tiie side 
split m^lem Ismt I atUl «e«t1o life afl^t the same distance 
olf Ibi? l6iir I was ^km . 

My talning routine c<^ialfite itf ^ing to fh& &m 3-^ ames a week 
and Ming weights for all parts of I <to squats, leg cuils. 

hinges, and hack sQuats for i3flylfiga.ll»^«^lgo^(^ 
before I go to bed at night I do the 10© itpi M %s] for the 

inside of my leg and then I do the IsooMtric cxm^lses for the side 
apUt 

Aiswier: You may be doing too much. If you cigi 1(30 adductor ih%^ 
and Isometric stretches eveiy evening. (H-evenJustmthe evenings 
after h [t int! weitthts in the gym, then no wond^you have tight hips 
and other problems At least four times per week you are dofngtwo 
strength workouts for the same muscle groups on the game If 
VHu 111! serioua Weights it is only a matter of a short ttnue before you 
get injured. 

You may need to decreaKe or iiKTrnse the resistance, or change 
the frequency of your workouts— depending on your reaction. For 
methods of i]^;j tf liiiigyoujr training to your reoov^ see Scheme of 
Spoils Traiiiu\£^. 



Stretching Machines 
and Other Strange Practices 

Que^^tion: I have lieard i( said by many martial artists that Stay- 
ing in a lull ^k\v spiiL for lioura at a thne Increases flejdbUlty^ Is this 
truG or just a luytli? 
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Answer; Judge it yyurself, Whiit do Uiey have to show for 

Q uesUon: Caii a stretching maohtoe be used to aid s^i^i^^^ 

Answer: Thci c is no need for using stretehfa^g piafi l i i ii^ fa 
laxed sirL'Lche^ Itn Lhc hips and thighs, you can as easlfy rdaxlolo 
a Hlretcli on your own on a smooth floor. If you try doing laooietric 
stretches for hips and thigjis in a stretching magtifiil^ , iimm»0^ 
will make it more difflmilt for yim to tense 

prevents the weight of your botfy from pressiiig myoiS' ^S^^^i^ 
thus foniing them to tense more. Tfefi h^iitefJEm^ ^ isonwWc 
stretches, the greab«ri|k1iie#^^ 

to my 25 years of IMg ia JMamJ I have not seen even one 
str«tchStagmaclil]p©^daaim^ the best equipped training 

hfiUsH^li^sav (at AW— the Unlverstty Si^l of Physical Educa- 
tl£iii)t and fa«BW£ial I dMnt see a stretching machine 

anyi^mlbei^^^i^l^^^^^^^ stretching machine?^ (Ac- 

^^lly /T tia»e aCM or seen any mention of stretching itia- 

chlxies In any countiy of the Soviet Bloc. I think there was not a 
sjjpg^ str^:^dt]ing mai^e in the whole Soviet Bloc— who would 

li able-bodied persons the stretching machnies arc a waste of 
mxm^ a® simple stretchfia on the floor do just a& weli or better. 

If you want to stretch the muscles nryour shoulders and arms, 
then a rope with knots hvk\ behind your back and worked with your 
hand^ Uke-a xoaaiy Of prayer beads is all you need. 

Stretching machine?^; "may bo part iculaily helpful for special 
populations, suvh as tlie l klo ly and those with physical protaltHns 
that prcvfirit Uicni jVom cxccLilirig ccdain sti'ctches by themselves" 
(^'Stretching Machines" 19991 IJnless you have been severely in- 
jured or have a crip pi in^^ disease, you do not need a machine to in- 
crease your tlexibilitv- Martufacl urers oi stretching machines know 
it too. The editors oi Georgia Tech Sports Medicine & PerpC^manos 
Newsletter report a sturiy of iti clciiing machines conducted at the 
University of Orc^ion and funded by a company that manufectures 
stretching machines. The study showed flexibiltty gains among 
people who stretched on the majchlnes but thstr gains wemTwicQmr 
pared to the people who streid^ uMiOUt machisms ("Stretching 
Macliiuci, 1999), 
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Qimtion: Whst Is the cftifeccnqe bel^iraea 3row bci«^ and your 
video on stretching? Do 1 need Ifae ¥ble^ aiouldl buy your vid&o 
tD niy full fteadbinty? 

Answer; Stretching metJaods shown in the book and on the video 
are the same. The boolt shows stretches for the whole bcdy. It only 
mentions hi it does not show exercises other than stretches that de- 
velop sJ rt iiMLh find endurance whUepixiniotinii flcxlbilify. Hie book 
tells you al] (hat you must know about flexibility butyouhave to de- 
vise your own exci c program on the basis of the provided (and 
abundantj inibrmaiion. 

iTie vidso shows sii etches as well im t ecommended endurance 
and strengOi exercises for your legs and In ink, The video Is of the 
''do-along*' type. If you do not know much about strength training, 
If your flexibility suffers becLuise of lack of strengtli. [f doing 
Stretches makes your back Lireri. if you ^eu^e often sore after a w«?j-k- 
out — then the video inay help you. 

Question: Why don't you malce a video for atliletes who have a 
partlcialar level of fiexibillLy, for example, tliose who cannot reach 
their toea? 

Answen This method works regard less of anybody's I eve I of fl ext- 
hlllfy, Ejcercises are demonstrated at fairly high range of nio(ion. 
but one can do them at any range, no niatier liow low. and iuci eatie 



^momemm for Fnrtliex Study 

Science; of Sporta Training: How to Han and Control Tratningfir 
Peak Perforniauce by Thomas iSmz (laland Pond, VT; Stadton Pub- 
lishing Company), 2D01, 

1 his ( omprf. tu ] ]S(vc text delves deeply into topics such as speed- 
ing up rccovciy. using lltne- and energy- efficient training methods, 
avoiding overtraintng and in] urates, apply iuf^ [iroven methods of 
training to specific sports, and mahnainiii/f n hii^li It v<'l ofcondflkm 
and skills for yeai-s. Ynu will kwrii ways Lo pUm and control training 
for eut^li workout, over a bpaii of ytai St 
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Secnifs oj Biretchirxg: Exercises for the Lower Body [VHS videotape, 
98 min.), featuring Tom Kur^ (Island Pond, VT: Stadion Publishing 
Company), 1990. 

lliis^vlcleo lleiliiz^ an introducion to general ci^dttt^ldibg and 
S3i9@i(rs that lbi2F^exieP3$^ TOUtinca^-wid^ beglmi^, cHie 
Interniediate* and two for advanced athletes. You will iearn p!en1y 

cKf i^-tos. Hie mmm w rn^ 

iMltiB^'lll T-iV tf ^fl t li i fltf^ 

tming Mac Mieisfsfj^n^^^^i^^ l?sm$, Yft @&idlem Piibii^iliii 
Ccmpmy^, 1996- 

Tbls idifieo tee^lm ^^er^tMng ther% Is to know about Idcks: body 
oHgnniexits that allow kteldng high and with power without any 
warmri^, footwork, drills, and developing powen Simple eafiorclsea 
mnl^r sure that your hips and knees don't hurt when you throw 
high Hide and roundhouse kicks. You wilJ learn the "little" detaOs of 
Jdcking techniques that let you kick high and with poiwer without a 
warm-^iip white at the same time redudng your chance of ii^^uiy! 

Explosive Power and Jumping Ability for All Sporis: Atlas of E?oer- 

cises by Tadcus?^ Sfa 

Stadkm Publishing Company], 1999. 

Howwellyou Jiniip aiid how pouci fully you punch. |)ull, or throw 
depends on you i' explosive power, on yourspcciLii ciKlLit'iinfc for ex- 
plosive movements, and on yoiii ^pecd. conrrii nation, and ilL'Xibil- 
ity . E>q>ioswe Power aud Jumping Ability for ALL Sports tells you how 
to develop each of these abiliUes, 

Children and Sporis Training: How Your Future CfiampkNUi Should 
Exercise La Be n< ■alt in}. Fit. and HappL/ by J ozefDrabik (It^land Pond. 
VT: Stadion Publishing Company), 1996. 

Here is v^^liai Lylt; J. Micheli, M.D.. Director of SportS Medicine at 
Children's Hospital, Boston: President of the American College of 
Sports Medicine; and FeUowof the AmeilcaiiAcadeiiiy of Pedlatilcs 
said about this book: 

*11ils book iiep(r^^ilB the cumulattve knowledge and experience 
of the author and many of his [East European] colleagues i^ted to 
the progressive preparation ^d training for children In organized 
sports*" 



Appendix A; Hip Joint and Slioulder 

Joint in Atidiiclion 



'niefoUowJug photographs taken by Prof- Clszet and Dr Smigielski 
tl997) show configuration of the bones and li^>aments of the hip 
joint and the shoulder JoJnt in pure ataducUon aiid in abducUon 
with external rotation. 




Fifi. !. noncft of ihir hip JC^mm^mid 

3- gnmtcr trochanlw 
4. mctfsif Joint socket 




Fig. 3. Banes of tfte h^joint ctbducCton 
with tfxitrrttai ntUMsr^-Jhrni view 
LJmtofui iicud 
2. femoml mck 

4, fcraasf tmchtrntm* 




Fig. 2. Bonss of the hipjofnt tn meu^nal 

ahdifciioti — iifick view 

1. rtxij oj Joint s(x:k£t 

2. JemoraJ nack 




J. ytvittt f Si i M l\i I ttkr 
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Fig. 5. BofiKir oj liuf liipjaiiil iti alxiucLiou 
udm more e?Ef£rn£E[ ! 

5. greaitr twchnnter 
3. issser ^rDcharUer 




ttie hip JaAni in rriOA^Cmal abduiCUonr-Jrofit 
view 

J. OXac crest 




J , ilkir fon.^a 
2. I'rmocai iicnd 




Fig. 8. Uip joi^t! in i\\fiXimalabdu£iv^iwUh 
externai. rouitUju—bank vUiW 

4. Jree space in th£jo\s\Ji cayiiy 
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Fig, 9. Bxiss c^iliM shoukterjoint ingieno- 

J. h(?Q4i q/hwrnems 

2. rim of the .rpff 'jjoid couf^ 

3. mrojcoid process 

6. lesser iubfrt-V' 

7. pofxiGCHicJiQiTUicd Vlgsansnt 




dnctkxv wUh external rotatfDn— jrani uiLtLJ 
I» head e^hunums 

iffr fe^spr tubercle 



f 




AppmdiK B: Normal Range of Motion 

IKapandJl 1974» 19B2, 1987? P*(rtter 1986) 



Neck 

J ^g ^ mt u mSI^ i t * * * Try to poLnt up wttli cDttl, 

l^bdon 40° Touch sternum with chin. 

Lateral bending 35^ Brinj^ rsr t lmtw; to shouldeit 

RotaLion 70" leli and i U , Turn head (ar Id ihe left, then ri^t 

Limibar flipliifl 

E^xtetifiicin 90^ + , ^ > * ^ » « • « > * * « ^ * * •» r , ... . Bftnd backwiai^ 

FlexliinfiO'' . , , , r . . Hcnd forward at t3i(? Wiilst. 

Lateml bei^g 20*' » Uend ihc aide. 

Abdiiflkir-i !R0^ . . . , . Rilnif ?ilfEf\v:iy?i iijj. 

Adduttiun 30'^-4S'^ Brlnj* Aim towiii'fl i}itr. [iiidli] n-: nj' ihv IjKJtly. 

Harizontal extension Swing arm hodzonlaiiy backward. 

^fcrtlcaJ cKtcnsfon 45''-jS0* , , , , » , * * ♦ , * * » Raise arm strai^Jit backwaeiet. 

fludon ISO'' * . * E^adfie arm straJ^t forwanl 

^ctern^ rutatkm 80^ Bend arm and move foresnzt away from, abdooKin. 

Internal ivtftttoa HO* , * Bend BEiQ md faxtiig AnsBTBi behind snd awsy Iboiui bsidk. 
Etbow 

££teimttm ibO'' ^ + . 4., * « , 3tiBlli|S^tten oul lower aim 

PlfiSElou tBO^ V « « r -1. * « .t * * * * * r 1 ■ .* t- f *■ t * :t i V IBtlB^ knMrffimL to ihj6 bfcep& 
Pronatlid^B0%^Sf .-4 . « > « * * « * • « . * + « . . . - Tiim iemer AnSi so palm lacea down^ 
SupbiatidiaSO^ * ^ .. 4. ^ ^ , , Tttm krfrer arm w pafm-of ib£ baiKl ^boea tniL 

Esdmston 70* ..... t 4o Ipi^Cii'Ifcaiid TieatB outer wrl^ae of lomcr aim. 

Flcidon SO^-SO" * , , BaSil'Siaaat adl» nertrs inner surfactrof lower afiiu 

Ifadlal deviation 15^ . . .... i ^ ...... Bend wrisi sr> Ihtmib nears radius^ 

Ulnar deflation 30 -50'' Bend wrist iso miiinti llii^r iifiars ulna. 

mp 

En^slon 30^ . - - Mew thjj^ hackwafd without moving petvla, 

Flejdcjrt I I O'^-ISO'' , Ffeit knee and bring thi^ dose to abdfimen. 

Abduction 4:5" ^ _ -Swing th|gh away from midline;. 

Adducttoji 30*" . . , . . ^ v:. t . ..^ * . ^ . Brli^g thl^ tiewiiiniffi^ the midUnc. 

Esicrnisl rr]i;tt!on 46^ » * . * * * ♦ . ♦ , . - . . . Flex knee. Swtng itfwer k£ toward mtdline. 
]i3UTnal lotatiexa 40^ «^ Fkx imra. Swing lovvor leg away I^y^ 

Knee 

Extension ^--W-p^tmi^' . , . . . ^ « , « P(t»|gi«en Q^^^ b» much m posslbk. 
FlGKicHi ISO'* >*..«, + ,TrTFiTi4.>f«»ii*r.ir<.«i.i. I '^itijwtt cslT to hftniati^tngi 

EKleimslon (DorsiflexijCH'^ 2Cf. ISend ankk: Iuv.-h iictini up. 

tTejdon (l^lantar flcsdon) 46* p . ^ , Bend ankle so toes point dmm, 

Kvirralon 20^ h k Tiirii iVwil so the sole fnit'H rini, 

iiivtirsloii 30^ , , i\irn lini^l Oii; Holff [iinca in. 
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Jointg 

soijml<i En. 15!^, I©0-161» 163 
sincijchlng and, 104 
Judo 

stretches for. 56* 6l» 72 
Jumping abltfly 

K 
Karate 

feftrtictric stretches and, 13© 
Se^ ctlt»c MarLial aits 
stretclies An; & 
stretetaii^ Upicpienii and, lOB 

ASinple workiOuIn, 94 
stnetelies tor, 5 
KEneolJiftlc sense 

^KtaMkiDEli 169 
flexion, 189 

normal ranj^r of motion, 189 
stiength exercl^ for, 163. 170 
Kjiee^cfic inefEeat, 1 16 

See MartlEilarts 



L 

llig raises. 9, 14 It. 21. 34^ 38, 
90,. lai, 1S4 

dynamic stretches for, 34 
fiiamsiiMmntiimfaF. 61. ^ 
relaxed stretches f&r, 81 -S2 
static active «treitehj» loi; 42-^ 
Ufianients 

flodtiitty and. 27. 102. 106;. 124 
flexJblHty tralnJng and, 31 
hip station and, 174 
JoUlL bounds and^ 160, 163 
Me qmt Bnd, I IB 
splits and, I0$-1 10, 156, ITS 
stretches and. 171 
filretchin^ 67, 103, 108, ill, J 24, 
liS;, 171^i1?S 
Loose-JoliitAdlieiii 

sUUtj acLive sLrctchca and, 26^ 39 

abdoea^ dtietch and. 73 
Esoraetric stretches fta; 73-73 
uver^tretcbll^ 7 
170 

relax^ strctsdia fim 67 
l^innbar spine 
eKE,{;nsiO(n, 1S9 
flfidnn, 189 
hamstni:^ Mud, 7» ICS 
hyper Hf^xlon, 7 
nornial rapgjeof mottCin, 

M 

strttchingand. 183 
Ma I n pa rt of workouit, 80, 93-^ 98, 

etretches for, SS. 61, 67, 138t 1^ 

Mt!tt 

flBdbllJ^^, 158 
Momli^ ttmtxh 

high klrkft and. G 
Motoneurons Alpt^^ 

descendlr^ pathways ujidl, 1 1& 

function of, 118 

Gamma loop and. 118 

GoliJl oriJnns ;ini;l . 116 

nerve path way meicJ, ll7 
MototneuroTka Gamma 

do ending pathway and, 1 19 

ciyitamlr, 1 17 

Jucuaiui] of, 117 
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Oansam lootp boA^ llB 
Golgt Di]$sins and, 1 1@ 

sireich TcccpLojrs and, 123 
tentpsistui^ snd^ 1X8 
Motor quaUtleAb U33 

MuM lifi>ii:n.E^ 

Mui9de 

SBedik and myoaSn in^ 
ci^nnectfiT (Issue and, 106 
denervalcd. 1 12: 
resting kngUi, 105 

slnicUirt' ttt. 106 

relaxed 3Lrctche& audi 104 
Muscle dema§e 

stretching and p 12 
Muscle HbcTTj 
gruwUi oi', 123 

Iriuacle tengtti 

ddwllng changes In. 117 
N^u^lie soreness, 50 
caua^ si; 1136 
Hii'cMf^hlng and, 13 

sLrctctits HJld, 104 
Musde spliidteii 
definJUfloru 115 

GamtTia lonp and. 1 IW 
Muscle sn^^^ 50, lG6-iQ7, 169 
Muscles 

abduclor^ of the thl^. 66. S3 
adductor bnpns, 61* 64, 67, 70« 81-82, 
85 

adductor longus, ei« 64, fO. 
BI-&2. 85 

^ductor majjnus, 61, ©4, 67. 6S-70, 
72, 81-Sa. S4r-a5 
addudom. 119. 128 
qglociists. 4. 15 
anconms, 39. 80 
aGd^gonist^. 4, 116 
biceps biw:ht£, 58, 79 
btbepafemortfl, 69, 72. 84^ 
brarhtfiradtalJs, 58. 79 
coracobrachlalls, 58, 7& 
dellDidcus, 5B-59t 79-80 
odiensQr catpl radtaUs brevto^ 57, 78 
e^ctenaor cacpl mrH?itj?; ]onjg;usH 57» 78 
eKtetisor csrpl ulniirls, 57. 78 
CKtQiaoF digltorum icommunlM. 57. 73 
i9KiHr»a] rotatora of tJie thlgji. 66, 83 
riextblUty and. 102, 108, 121* 124 
fleKor carpi rEuUttli!?. 57, 78 
□cxor iTurjji uitiai Js^ 57, 7S 
doEor dlgltQTuin Umgjua. 68, 84 



tora^dlgllDffum pnifoiadu^ 57. 78 
Oexor dl^torillU^^tot|jSlnil3, 57. 78 
flexor hnllnHK lingua. 66* 64 

gaalrot^jiemiUfS, 68+ 84 

g)i«teu» niaailttciai. 68; '7% 

83r^ 

medlus, 64, 66, 68-70, 72, 

gluteus tnlnlTmis. 04* 66^, e©-?^ 

83, 85 

[^rari]i>>, Gl . tH, 67, 7D* 81-82* 6& 

h^tf^t^tfon and, 174 
lliacus. 67. 70. 73, 85, 87 
i]i«>ra!^1rtlls. 72. HB-B7 
liiooo&taiis ccrvlcis, 56, 77 
iiswthJgh, 61 

latl^almus dor^i, 58-59, 79^ 

]f^'";i1f>r sen pi liar", !t6, 77 
loni^i.sjriiiius capilia, 5Ei. 77 
long^ssdmua doisJ, 72. 86^87 
inultlfldus, 72-73, 86-87 
mulllfSdus cenicis. T^C>. 77 
obtiquus abdomirtiii cxiernxia. 72^73, 
86-87 

86-87 

Ol5^itl""]^i < iL]']Ml^ Inferior, 58, 77 
obturaLorius cxternufi, 66, 83 
obtirmintiua intemus, €8^^ 70, 88. 
85 

palmarls lontji-is , 57, 78 

pecllncus, 61. 64. 65^7, 70, 82^3, 

85 

]3cctoialls niaf<»i 58^. 79-80 

]3rclfin-]Hs minor. F58, 79 
]jt:runt-Mi brevis, 84 
peroneus longu&» 684 84 
pirifttfcTil^i. BS, 69, 72, 88r8S 

l>kitilrttLs. fJK. H4 

psoaii luajor, t>7. 70, 72-7S, 85-87 
psooB minor, 73* 87 
qnuadratus Tcmorts, 66. 83 

quadiicepa, 67, 70, 85 
tmigi^ of motion ondt 120 
RctuB abdjcnalnla, 73^ 87 
rectus capllls pO!5tertor majoi; 77 
rectus femons, 67. 70. B5 
rtiomboldcuB. 58-59, 79-80 
sartorLus, 67, 70, 85 
scalenus anterior. 56. 77 
scaJenus medlus. 56, 77 
Bcdlemia poststor, 88^ 77 
semfmembranosusH BB, 72, 84-8S 
semJsplnisM^. 73. ft6 
semlspi]i;iiti-'i <,:aplLlii. 58, 77 
$cnij£pEniilis cervlds, 56, 77 
setnitendlnioniA, 72, 84-^ 
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aplonlus r'!^ pit is, &6, 77 
spknJus cervlcls, 56. 77 
fq^«iil 11»B-im ITU 
sfcanocleldoimaloldeus, 68. 77 
3ijhfifap\itaris, 5R, 71^ 
supraspUliiLiis, t^Q 
syuH^gtttli, 4. 116 
tnuor Ca^iae lat^c. @6-€7, 'S'lOf, 
terra major, 58^9. 70^ 
teres minor^ 58, 79 
tUMitlB po^eHon 68, 84 

trapKius, SS, 58-5&. 77. 
triceps, 59. SO 

wtus Jntermedlua^ 67, 70. £5 
VB9tii» lait)sralli$^ 67, 70, 85 
v^5 5lus TTiedlaiHs, 67, 70, 85 
warm-up and, 21 
Iftlgei stretches and, 1 19 
Huocular tenoSon 
components of, 1 12 
relation oT. 1 19 

N 

Necrk 

dyimniic siU^tchua ajid^ 33 

Cft temi flii, 

flssKlon, 189 

ls<Jmrh'l(' ^[] t'li-hcs; for. 56 
noruidLl raii^c oi uuti Uvn, 1^9 
vetesGed Atretchea lui. 77 
rotaOffldi, 180 
Nervous S^slem 

a^eodotldti^ 116, 119 

motoneurons Alpha, 115-119 
motoneurons Gai n ma . 116-119, 
AensQiy, 115, 113 

o 

Outer thl^ 

Isorrtctilc stretches for, 66 

relaxed; sLrctche^ for, S3 
OwTBlittdilUg 

pain atid, 161 

U^miudfiAaiid, 189 
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Pain 

dynamic sMciMS and. ISf 
aexlbtiE(y iinrf. II fi. 1 7r> 
hjflTBe-rldfxig iilance and. 1 30 
taomelric stretches and. 51, 13k. 161, 
168 

Itff rnfsrs uttfl, 129 

Iflwcf fe/ackn 1 70 

nhablUtatli^n and. 167 

aplitaaiud, l^im, 168-170 

ata[lc sInMchcp and. 131 

atrclchea and, i£J9, 173, 18p 

fitrelf^hin^ and. 161-162 
Psttner 

slnj;k'h1ng and. 25. 74 
Hass.lv*' fh'slhillly 

acUve llHixiUi^ily and. 49 
Fertrnystiuidu IC^ 

rxpJiin;iJlijii r,]L 116-117 

lk\ibiJiiy iuid. 113 

Golgl or^uia. and, 1 16 
PosiconCi^i^ idEeg ct^eaotOb. 

117 
Pronailon 

eflidir; Ifl? 

Push-ups 
Oexsmtysdid. I2l 



SuadrLcep^ 



attive, 18 
dynamic, 31 

^lynansbc: tMAiCA and, 31, Sa 13I» 

]36 

dynamic sLi'eifjhiilgand, 31 
IkadtiUUy and. 103 
lnjuiy«nd, 10 

Isfinnnric stretches fmd, 136. 181 

IsomiMrtf s1ri'[r]i[n^ find, 17 

DiaxlJiiLil/iUtixaNiLim^ 14. 21, 25, :J1j 

34 88. 113. 123, 138. 161, 167 

musc^ and, ll2y 120 

E>'»Lnlcss, 161 

passive, I a 

repetftlans and. 34 

side spHt and. 131 

slat Tirtivn- jstretchps find, 181 

Matle: aULLchutt iuid. 136 
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eti&iMi^ escrc ist'^ and. 18, 15p. 172 

without warm-up, 121 

Recovery 

exercises am3, 19 

isomcLric streLchlng and, 17 

atigtilili ifi and. 17, 104 

tmna-up and, 25 

workout and, 14 
Helaxallon 

postoontractiv«> 16^ 139! 
RelnxiKt Btretches. 77 

ahdoratTip 8&-S7 

dxjiia., 79 

cheat. 79 

diUjdienmid, 26 

dcscitptkKi of, 75 

etxlcrnnl rotatoa of Hue tNgtii 33 

foiciiriii, 7B 

front tint fh^, ^ 

liiTiiiTiSlrln.:*. B4 
inner ihiffU^ 82 

lera«rttt£^ 37 

machines and, 1H2 
Tiqii!^r:]^ ci^ampB and, 104 
iiecfe^ 77 

pelvte^miwdieia, d7 
shoulders, 79 
aide spUl. 75. 8 1 
83 

uppftt back. 79-80 
workout and, 17. 24, 53. 92, 9&. 97, 
99-100 
EeSoRid itretchliig 

defljilUDn. 16 
pain Eind, IQl 
Rcniihaw oell3 
d^nmrai. 1 17 

SpUl«i and, 147 

aUUc: active £uablltty andp ^ 

tzju^ pnvt^KttQti end, 140 

Rest 

fLexibiUty aiid. 13, ISO 
Rdlatloii 
luch* im 

Rolatlon {eKlrrnnl/outwaidyi, 
adduclors iiiiU, 1 10 
Aim, 59, 60 

hJpvS, 10, llO-lll, 174-176. 



inin?if-1(?5i :ind. ] 74 

shoLikkT. oy. Ul. 1&5. 1!^7. 18& 

feiUc; itplli and. 111-11^ 

BfiitLtB and, 12B 
Rotation (intemitO 

lup. 10. 189 

ahmilder. 59, 60, 189 
Rowing 

flsdblllly and. 7 
Runnei^s mUvSt!les 
aJiiO Hip flcKora 

jAinUetilc Mbnl^SK for. 70 

relaxed stretchiwJ&K 85 
Running, 51 

flHdbibly and, 8, 1 08, 121. 144^145 

3 

Sandio 

stretchffi fag, 5&, 61, 67 

Jl«xlhllt^«nd. 157 

aWnfMon. IBS, 187, laS 
^dductlDiiH 183 
extensi^t 188 
ftedorv lad 
Injuries, 184 
lnJl1r>^ 5^1 

kiOiJ stli'Lt- streichc3 fiMv 58-59 
raDbiliiy.25 

nQTioal range of motlonn 183 
relaxed stretches for. 79 
rotation. 111. 185, iS7. 1^9 

"hitting the wall", 1*2 

bones and, 1 18 

i^ynHOiic atnrtcttea and, 131 

front split ■.■ti'icl. 

hip and, 109, 112 

hip fl^un in. 111 

bfp rotadan and. llCklll, ITB* vm 

hip turnout Euld, 1 10. 112 

liiirae-i1dlni(( stance ^sdt 61h6£1, il2i 

12»-130. 175, 179 

lsoni«inc! gtretehes for. 81. ilna. 138. 

150, 15S, 167, 178. IBl 

ligaments and, 109-110. 118 

rouaclcsand, 109-UO. 119, 177 

palnond, 15S.9. 189-170 

raoge of motion sind. 131 

rel&xed stretches For^ 7&» #1 

sDcklng point. 176 

aLiength aai, 63, 125^138. 15Q, 

1716-177 

stretch^ for, &1, 81. 171 
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tenliiik]iic. t 12 

test. 1 1 0, 1 34, 1 72- 1 73 

toes up. &4, 120^129, L70-171 

knees and. 63. 163 
wUlKiut a «sirm-upt 17« 
women and* 157 
Slcatl^g 

m 

stretches fo^ 61* 67 
Soccer 

Soreness 

riesihiliEy find. ISO 

isomeurlt slrclchcs and, 51, 180 

aintcbea and, 164 

wmkout and* 153 
Sprcd 

liiutur qualltyH 103 
Spinal cord, 115, im 

inot«KUiops iDf 117 
Spine 

nexlbliity of, S5 

rdaAed streLcliiitg Ai\d, 87 
S^jtne ctnnpiiefialack 

fiiaoe acisOre stnfbto and. 26, 
Splits 

See also Frunt spllL 
IddcB and. 71 

hunlkra and, 5 

tsometTic strelches for^ 13S 

ligaments and. I OS- HO, 156. 175 

muwlBtfand. 109-1 10, 175 

pain and. 129. 169-1710 

Stt also Side split 

film-tjJLK and, 125. 126, ISO 

suspended, 127-126^ ISS 
Sp&nilyLolisLhcsl&, 36 
SF»Dn<lykily^M. 26 
Squats, 51 

Sialic aelfra DfiicfiilJlty 

definition, 3^ 

developing;, 39 

klckLftg imd. 127 

p^BBtm QaibOitf and. 49 

nalstance and. 3S 

static passive flcxlbill^ azidL 39 

strenglJi and. 6. 39 

stren^gth exercises and. Id 
^atlc active fladWiyacBB ciBe a 

See Static active stretjdbet 
Static active 9ti«tdl«3 

arms, 4i 

back, 45 

hamfiCrinj?. 45 

injury arttl, 167 

kicking and, 126 



kndfiedsand, 20, 3& 
range af Eootliuk tst, IBl 
?plE>e Qtxnpresston and, 23, 
strength eKerdsfs andt 4 1 
trunk, 46-48 

R?;iiii.' itcti^r stretidblilig 

cLt.-lijiits<)]j. J,^ 

slren^Lh aiid. J9 
Static tbexOatty 

dc^Tbpinjj, 17 

Jyci^nr ;iTicL 43 

static &trt;s.c;huti iuid^ 3. 20, 122 

atatlc «6a^idilng and^ 49, l^Q 
Stai passive llnjMI% 

dertnitlqn. 3-4 

developing. 49 

llCilllBtltcaltvtstsihing and. 4d 

relaxed stretches and, 75 

sfFfrtf^Jb cxrrclses and, 18 

atretchiixg Ibr, Iti 
Statk paaafttt a ii BtidMa 

Injuzy and, 
Static stretches 

children and, 26 

fiestlt^aiid; lii^ 

patnand. 131 

miixjc rif motion and., 139 

wnj ui-up iuid, 21 

ntH^l fiild, ao~21, 23-24. 138 
Sialic stRleihtng 

balilstlc strcTchlng aaad, IflO 

children and. 108 

conxiHltive tjsaue andi 121 

dynamic ficxOMfy m^lk^^ WQ 

n^Kibfilty and. 3 

pain and. 161 

static neKlblllty and, 49. 120 

nexlbllitv and. 4, ^ m 124-125. 

130, 156 
injuries and, 10 

iwanetTlc sttvfc^tHi aod, 6, 51i 147 

side sp3lt and. 176 
fi]]lirs ;tnr|. 126, 128, 150 
stiignaiii>^t ol, 31 
Static aiCim iimbmt^ as^ i 
stretching and. 15. aS, 123^ 1^ im 
Slrenutli exercises 
nexibdlly and, 124. 180 
Imee and, 165, 170 
range of mailon and. 1W0*17^ 
&lclc split and, 177 
staUc acUvc Hsxlhilily aM, 16 
iilailBaiC!tfve«tret)dua and. 4| 
static passive flexibm^ aiidt 13 
atretcbea andt 39 
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liYjuzira and, 10 
SLrtiiiJtll imhilng 

jkJdblllty and. 27, L44 
Strtfifi £rajctur« 

chfldren. ^ 
Stretch R-c'i-p I nrn. JIG 

GaiTii n ; I ]< j[ I [ h J L] u 1 , 1 1 S 

iiiu^iiilud^ £>f sLrelchiiig:^ 122 

Stretch refli^x. f>0. 1 T [ 1 8 
Stretch -shortEii cydtc^ i02 

back, 86 

See sdso Baliisiic str<;U;IiH 

calf. 68, 84 

chesl, 58, 79 

dutdrcri ai^d. 25-26 

See tdtetQ P^namlc stretdiei 

eaiiy morning. 19. 33 

rxIcfTiril E-otatora of tfa« jyis^jg^ 66^ S3 

icurearnii^ 57, 7S 

&m!t tjitbe thl^, 

friHit BpUtt 67, Nr-^ 

gpiwth spurt. 27 

hand exiteiMPr?. &7, 78 
h«iOd Seaaus, 57. 78 
hip flocors. 67. S5 
how to select, 55 

inner tWgJi. fil. 63-64. 61-82 

See also Isomnztiic stretcha 

le^Js. 34. ei. 8J-82 

lower 7. 72-73. 87 

xiedc 66, 77 

outer Ih1(?h, 66, 83 

pahi aiid, 131. leU 170, 173, 180 

pelvic muscles, 69-70t 85. 87 

quadrlccpe. 67. 7l>» aS 

Sec alsQ Relaxed sl»ficliea 

j^houlUers, 5a, 79 

jiinildefs and chesty 56 

stele sp]H. fil-ea, Bh If I 

skit-; splits, e 1 

Hlv iiiao SluUt :iijnetche8 

See idao B^im Mem 

See also Static paoain stici^to 

Ihlfjhs. 70, as 

trunk, 37'^3a, 72-73, 86 

upper ba^ 56^ 99, 79^ 

warm-up and, 13, UR 

wnrkonc niitl, 17. 19-21, M. 2a, 89. 

138, H£i, i78 
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See also BsdHMlc fitKtchlng 
S(.x: fiIho Dynamic stretching 
See also isomelrlc sLrctjchln^ 
StR also Relfljoed »bmli!Maig 
See oleo S^tio sti^tciittV 

inc(fi£K].H (tf, 14 

dbow. 18S 
SwIiTinilng 
nexiblllty and, 7, 103 
sample workoutt 100 
gtretebe8fi%B9 

T 

Taclnvondo 

fftietdilng and* ISO^ 165 
Ttmn handbfill 

sErt'irfu >^ for. 56 
Tempenaturc 

IksdhUUyanii 100^ 118 
Tendons 

ro]ln.£fcn fibers in, 107 

jaini scujiitls and. 160. 163 

£11 etchings 106 
Ttnisis 

str('if-h("K tor, 58h 73 
Ti-tiifiiiiiy I'sseiTe 

bee FJejdibliiLy reserve 
Tlensioii 

reguiajam oC il9 

atxibiUI^, I08p 134. 173 
fin)atapSit 108 
litp flexor lengths 109 
posiition, 122 

sldespbL 110. 134, 172-173 

emotfm ackd. 119 

Gamma Iwp and, 1 1 R 

regulation ol. Iia^il9 
Track ai:x3 field 

ttampk woffaout, 90 

sftretchefi far, 67* 72 
Training kmd^ 

flafbllfty HTid. 13 

dynamic sireirhe^s Tor 37-3S 
IsonietrJic aLnetchcs for, 72-73 

static active stnlclm fbr. 46Ht8 
atretchcs, 38 
Ttimoul 
Sw Hip turnout 
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U 

:lBOinpi.r[t; Fitrctches for. 56. 59 
V 

^%rtdbiral Cdlunm 

W 



U-?irm lip 

elcscripiicn of, 20 

dynsmifc actioxis aii^p 122 

jkxlbmty3iui 102 

flexibSlity without 13, 19. 25, 125 

general. 20. 23. 32, 90, 92, 94, &6. 98 

goals of, 2 1 

kicks without, 6 

prinrlp[i:''S at. 21 

ntu^t; ol motion w/ithoul, 12 1 

apecllk, 20, 23, 90, 92, 94. 96, 96, 100 

apUtawfthouL 178 

static stretches iti, 21 

siretches in, 20. 104, HQ 

atretchljij^ wrilhouL. 75 

VTQO^ 13 
W?l;fht lifting 

Jlvsibllliy and, 6, 121 

flcxibliliy and, 15S 

mol-dawTi. 91. 93. 95-96. 9H. 100 
dyjuJiiJit; sLrctche^ to, 19, 21, 3!^ 104 
e*5TCl«8&i, 74 
A«dbllity cxc}Y:lse9 in. did 

Isometric stretches in, 17, 24, 52-^, 
B5< 138, 146, m 

Judo, 96 
IsicklKixing, &4 

niaii I part 20» ^3- 90, 93-a4, ye, 98. 

parts of, 20 
plan of, 20. 89 
Tccv<mymd, 14, 178 
xdaxed stretches in, 53 

s^-iT]i7]l£\ ?52, mi. T>G, 98. 100 

stilt it: Mirt M;he3 In, 20-21, 34, 13S 



ateistehea lii, 5, 17, 1^-21. 24. 2B, 3^i, 
49, Sl.f*^, 13a I4a ITS 
stretcMng and, 104 
Swimming. 100 

warm-iip, 9^ ft4w 98i 10!) 

w€t:kly pluji of, 53 

range of Tjsolkm and. -fi 
slrc Lchcs fiji; 58* 61, 72 

devlatton, 139 
extension. 1^ 
fle^on. IS9 

normaJ mnge ol ouDtiOQ, 189 
S«e Meuttal artfl 

Y 



tewt Tour Ftezlhility Potential 



W31 you be able to do spUts alber folkmiBg tlils stretchlEig method? 

Do Llu sc Lcst!^ lo clctcriiuac if you liave the potjentlal to do ^ont 
aad side splits even betbre you start our stretching program, 

De^ Uaige. The kmse q/ iSusJroiit hsg isjlexed. and iha fxnglti 
between, ti^hs is ISO degr^^ 



Inmi ipUt tais SteidJa a deep lmii0^ ypur thiols mtm m^rfy 
inmm Mier; as^c^r ^Knildlse M a fi!%mt s|d£t Itiiicaiia that your hip 
Jofisl^ suai^bsttf inot prevent you from <3iQtb3g the fiwt 

spVt Only tl^htti»s$ <3f j/^^ inay keep ycm from sttttng fa 

ymiWl!it!eiim,mwma.is^^ IStese muscles and be able to do the 
&oiit iivlib waiFii}:-*up* 




ij ijou Ulink iiw^t ieiigili qf your nuiscU^s ariti sirLbcture qjf' 
your hips uM nai let you. iki side $piii^ try this test , . , 

The leg re^b^tm thechedF tsfn the position (£ taouHdhwe 



Side ttpUt test: Stand beside a chair or table and put your Ice^ oti 
it as shown below. M^^ike sure IhaL both your hips and your raised 
leg are ail iii one line. Repeat tills test widi your other leg. 

Now. wh^ have you done? You have done "hall side splits ' with 
both your legs! 

You have proved to yourself that both your hip joints have all the 
mobility (range of motion) needed for a fiill side spUtt 

Ifbu have also prm^ that tlie muscles of each of your legs arie€l» 
ready long enougfi a itde spliL You know that no mu^e or liga- 
nieiit runs ton. om bm^ tiil^ to ^m^tMiat i&e^ Wymt doii*t know 
Itr you can afi& yottr doctor). So, vibsA. keeps you &om doing the 
whole side spUt with both Icg^ spread sidewajfs at the same time? 
This book wiU tell you that and how to learn to do side splits any 
tlmej without ai^y warm-up! 




